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Who’s Who & What’s What 
tn This Issue 


Wuen Bartcett T. MILLER gave the 
address which is printed on page 197 & ff., 
on October 11, 1950, he was a vice presi- 
dent of the American Telephone and Tele- 
graph Company, with staff responsibilities. 
Since November 3, he has been vice presi- 
dent in charge of Public Relations—retain- 
ing at the same time some of his previous 
duties. His telephone career began in 
1910, when he joined the Colorado Tele- 
phone Company. Traffic and Commercial 
work in the west and with the New Eng- 
land Telephone and Telegraph Company 
preceded his successive appointments with 
the latter Company as vice president, Pub- 
lic Relations; vice president, Public Rela- 
tions and Personnel; and vice president and 
general manager. The last-named position 
he relinquished in 1946 to become an as- 
sistant vice president in the Department of 
Operation and Engineering at A. T. & T. 
A year later he became vice president in 
charge of the Long Lines Department, and 
he returned to A. T. & T. Headquarters 
early in 1949. To this MAGAZINE for 





Bartlett T. Miller 





Richard D. Campbell 


Winter 1948-49 he contributed “The In- 
ternational Telecommunication Conference 


of 1947.” 


A CAREER in the Bell System began for 
RicHarD D. CAMPBELL when he went to 
work for the Chesapeake and Potomac 
Telephone Company in 1922 as a student 
engineer. Eight years of foreign wire re- 
lations work followed, until his transfer to 
the A. T. & T. Company in 1930. There 
he has worked on radio engineering prob- 
lems in the Department of Development 
and Research, Operation C Department, 
and the O. & E. Department. Responsi- 
bility for frequency assignments for tele- 
phone company radio systems was a major 
part of this activity, and in this capacity he 
has served as a Bell System representative 
on United States delegations to four inter- 
national radio conferences. Recently he 
has been in charge of a group working on 
engineering problems in connection with 
the Bell System’s use of radio for point-to- 
point service. 





Earl Schooley 
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Who's Who & Whats What 





Walter V. Brown 


Eart SCHOOLEY’s first telephone job was 
with the Bolivar (Mo.) Telephone Com- 
pany. ‘lhere he was a combination of night 
operator, lineman, installer, troubleshooter 
—and motion picture operator in the local 
movie house, which was owned by the tele- 
phone manager. In 1927 he joined the 
Long Lines Department in St. Louis as a 
student, and two years later became a tech- 
nical employee in the division office there. 
A transfer to Kansas City and a return to 
St. Louis preceded his assignment to the 
Engineering Department in New York. 
Here he worked on carrier systems and in 
1944 was appointed coaxial cable carrier 
engineer and in 1946 was appointed carrier 
and electrical coérdination engineer. He 
went to Washington, D. C., in 1948, as 
division plant engineer, and returned to 
New York after a year and a half as fa- 
cilities engineer. He became engineer of 
transmission in February 1950, and last 
December was transferred to the Commer- 
cial Department of Long Lines to assume 
the new post of commercial development 
engineer. 


IF A SLIGHT SPICING of showmanship is 
detected in the activities which WALTER 
V. Brown describes in this issue, it is be- 
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Judson S. Bradley 





Elizabeth Wrenshall 


cause that contributes to the element of 
entertainment which is essential in con- 
veying useful telephone information to 
customers during eleven million face-to-face 
contacts in the course of a year. Mr. 
Brown’s telephone career began with the 
Southern New England Telephone Com- 
pany in New Haven in 1927. After a 
few years in the Engineering and Com- 
mercial Departments he changed over to 
the General Information Department, 
where he was information supervisor until 
1943. In that year he transferred to the 
Information Department of the A. T. & 
T. Company as public relations super- 
visor. Three years later he was made 
public relations manager, and since April 
of 1950 he has been public film and display 
manager. 


THE PRESENT ARTICLE is JUDSON S. BRAb- 
Ley’s fifth description in these pages since 
1936 of storm damage and telephone recon- 
struction, its most recent predecessor being 
“The Winter’s Toll Was Heavy from 
Texas to the Dakotas,” which appeared in 
the issue for Spring 1949. Joining the In- 
formation Department of the Southern 
New England Telephone Company in 
(Continued on page 270) 











Testing microwave radio trans mitter-receiver equipment in a plant of the Western Electric 
Company. Wave-guide “plumbing” is used to make the connection with the test equip- 
ment at the right. See ‘Spanning the Continent by Radio Relay,” beginning on page 215 
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A Talk before the U.S. Independent Telephone Association 
On Mutual Problems, Responsibilities, and Opportunities 
Of the American Telephone Industry 


Telephone Communication 
In a New Era 


Bartlett T. Miller 


ONE THING that distinguishes tele- 
phone people is that all of us have 
the same objective of giving the best 
possible service to everyone who 
wants it. We have known for a 
long time that the way to do that— 
and the only way—is by working to- 
gether. Your invitation to me to 
take part in this Convention is fur- 
ther evidence of how you feel about 
it, and I assure you I am here in the 
same spirit. 

Of course, the test of our work is 
in the progress we make and the re- 
sults we obtain. And it seems to me 
that never in the long and resultful 
history of this industry has there 
been a finer accomplishment than 
during these last few years. I am 
not saying this as a representative of 
the Bell System, or as a member of 
any particular organization within 
the industry, but rather as a tele- 
phone man who feels a tremendous 
pride in what the entire group of 


e6e ane 


telephone men and women have 
jointly brought about. Certainly it 
is one of the great industrial achieve- 
ments of our time. 

Five years ago we found ourselves 
with a mountain of held orders that 
had piled up because telephone pro- 
duction facilities had gone to war. 
We were also to find very quickly 
that a new peace-time army of people 
wanted telephones who had not 
wanted or been able to afford them 
before. More families wanted and 
were getting new housing through 
the biggest housing program ever 
undertaken. And for almost every 
new home, as well as for millions of 
older ones, the comfort and con- 
venience and security afforded by the 
telephone were also desired. Then 
too, the people of this country have 
been mov ing on a vast scale; we have 
been seeing the shifting of great 
groups of our population from one 
location or area to another. As 
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people have moved, we have moved 
with them—connecting and discon- 
necting and then connecting again— 
so that the volume of work in this 
respect alone has far exceeded all 
previous experience. 

Today, our industry is serving 
some 42 million telephones, or 15 
million more than at the end of the 
war. That is an astounding increase. 
And equally impressive, I think, al- 
though less well known, is the fact 
that to obtain this net gain, we have 
had to connect about 40 million 
telephone instruments in the last five 
years—almost as many as the total 
number now in service. 


What the Figures Show 


THOSE ARE big figures. But their 
greatest significance, it seems to me, 
is not in what they tell of the past, 
but in what they suggest for the fu- 
ture. The fact of prime importance 
is that we are now providing, and the 
country is using, telephone service 
on a tremendously expanded scale. 
The average man is looking at the 
service we have to offer and judging 
it under new standards of value, and 
he likes what he sees. It is good 
service, and fast, and convenient to 
use. It is courteous and friendly 
service. It is dependable service 
that can be relied on night and day. 
Those are not new characteristics, 
to be sure—but the sheer abundance 
of excellent telephone service today 
has made all these fine qualities more 
evident to more people. 
Furthermore, the telephone has 
become more and more necessary as 
people live at greater distances from 
other people they want to talk to. 
And, in our present-day economy, it 


is cheaper than at any time in the 
past. Telephone service has always 
been an outstanding value—the one 
service in the home, for example, 
that people can have for a modest 
monthly charge without having to 
incur any investment of their own as 
they do when they buy ranges and 
refrigerators and washing machines, 
and all the other things they must 
have in order to use gas or electrical 
service. Today this telephone value 
is bigger than ever before. The 
average customer pays less for it, in 
relation to his income, than he used 
to, and he gets more for what he 
pays. Our service is a bargain. It’s 
a best-seller. It’s a buy. 

This is as it should be. This is 
what we have dreamed about and 
worked for. This is what we have 
always wanted. I don’t mean it is 
the telephone millennium—of course 
it isn’t—but this service we are pro- 
viding today is a long, long way 
ahead of what it was in years gone 
by. And I’m proud, as you are, that 
we and our associates in the industry, 
past and present, are the ones re- 
sponsible. We're all of us to blame. 
We brought it on ourselves. 

How? Well, each of us could 
name a lot of reasons, but there are 
three among others that seem to me 
particularly important: 

First, we have never stopped try- 
ing to invent things and think up 
ways of making the service better. 
And, fortunately for all concerned, 
the ways of improvement have been 
at the same time the ways of econ- 
omy. 

Second, we have kept firmly in 
mind that the person who wants to 
telephone may want to call anybody, 
anytime, anywhere—and we _ have 
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never forgotten that the only way to 
make that possible is for every part 
of our industry to work together in 
carrying out our joint responsibility. 
Third, over the years we have 
built character, including financial 
character and high credit standing. 


Where the Tides of 
Progress Trend 


Now, with those ideas in mind, let’s 
look at a few present-day events 
and problems that affect us very 
closely. We've all heard of moving 
with the stream, running with the 
tide, and so on. Nowadays there 
are some strong tides running that 
we started ourselves, and it’s up to 
us to navigate them. Take rural 
service, for example. If telephone 
service generally were scarce or slow 
or limited or unreliable, or all of 
those things, I doubt that many 
farmers would want it. But the fact 
is that we have made it generally 
fast and plentiful and good, and it 
will take your voice almost anywhere 
you want to send it, and so of course 
farm people want it. Why shouldn’t 
they? And we must give it to them. 

I know that that is our desire as 
well as our obligation. I realize, as 
you do, that the industry has done a 
magnificent job in extending and im- 
proving service in rural areas. I ap- 
preciate that the farmers of Amer- 
ica have always had a far better 
and more abundant telephone serv- 
ice than the farmers of any country 
in the world, and more so today than 
ever before. As evidence of that, 
just since the war we have brought 
about a 50 percent increase in farm 
telephones, and half the country’s 
farmers now have service, including 


YiimM 


an increasing number in the more 
remote areas of the nation. 

So we have made great progress 
in the rural field. But we also know 
that whatever tastes good whets the 
appetite for more. Progress sets up 
a demand for more progress. And 
just as sure as today is today and 
tomorrow is tomorrow, if we don’t 
meet that keen continuing demand, 
somebody else will. 

Another development that is run- 
ning a strong tide today (and here 
again, we started it ourselves) is the 
use of radio in telephone communi- 
cation. Already we have a wide 
variety of techniques and services in 
operation, and I am sure there will 
be more. Years ago we bridged the 
oceans and now, with radio relay, 
we are again spanning the continent. 
The telephone is talking from cars 
on the roads and from highballing 
trains, from planes in the clouds and 
from boats in the rivers and lakes 
and along the coastal seaways. It is 
bringing a new security to remote 
and hitherto isolated corners of the 
land. 

How far will the radio art even- 
tually extend the telephone’s fron- 
tiers? That is anybody’s guess—but 
if there is one thing we telephone 
people have learned from experience, 
it is not to underestimate future 
potentials. We know we can’t fore- 
see the end result of the new ideas 
and new techniques and new services 
we set in motion. We can’t put lim- 
its on tomorrow. 


Service of Limitless Scope 


AFTER ALL, we have now shown the 
world that telephone service is not 
limited to talking over a wire from 
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an office or armchair. We have 
pulled aside a curtain and given the 
public a whole new outlook to ex- 
plore. Having done this, we must 
accept the consequences. We must 
be prepared to serve—not here and 
there or in bits and pieces—but 
wherever the need exists. And we 
must face the fact that if we do not 
serve in that way, others may jump in 
to fill the gaps. 

One way or another, the public are 
going to get what they want. They 
have a right to expect that we will 
give them what they want. And | 
am sure that in all these new fields 
of service, no less than in others, we 
shall be wise in continuing to make 
the public’s wants our opportunity. 
As I said earlier, one of the big 
reasons for the progress of our in- 
dustry over the years is that we have 
worked faithfully to the end that 
anyone might talk with anyone else, 
anytime and anywhere. In this new 
era of communications—this new 
day that stretches out ahead of us— 
the same principle will be every bit as 
important in bringing new benefits to 
the public and success to our over-all 
efforts. 


Why a New Era? 


| HAVE CALLED THIS a new era—a 
new day. It seems to me there are 
many reasons for calling it that. In 
addition to the enormous increase in 
the sheer volume of telephone serv- 
ice, and the use of radio which I have 
already mentioned, other new de- 
velopments are coming along apace. 
Already, operators are dialing about 
30 percent of all toll board and long 
distance calls. Local service areas 
are being extended geographically, 


as well as in the number of users who 
can call each other without toll 
charges. Metropolitan service areas 
are being enlarged. The range of 
direct customer dialing is increasing 
and we are not far from the time 
when telephone users in certain 
places can begin to dial at least some 
of their own long-haul calls. Com. 
munity dial offices are multiplying. 
Television is on the march. 

For our customers, much of this 
progress has the excellent result of 
making the service a great deal more 
convenient and simple to use. But 
for us who give the service, one re- 
sult is greater complexity in opera- 
tions. There is a paradox of a sort 
—we are making things more com- 
plicated in order to make them more 
simple. <A parallel result is that the 
operations of all companies in the 
industry touch each other at more 
points. In the working out of each 
new step forward, the problems and 
situations of all companies must be 
considered in order that the whole 
public may best be served. 

Fortunately, we in this industry 
have the background, the experience, 
and above all the will to sit down 
together and jointly work out satis- 
factory answers to all these prob- 
lems. That is what we have been 
doing, are doing, and will continue to 
do. This applies to radio services. 
It applies to all the problems asso- 
ciated with toll dialing. It applies 
to community dial projects and the 
frequent arrangement of having one 
company do the assistance-operating 
for another company’s CDO.* In 
short, on all matters of common con- 
cern we shall, I confidently expect, 


* Community dial office. 
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toward solutions that are in the best 
interest of all our customers. 


Problems of Finance 


Now I SHOULD LIKE to say a few 
words about the third fundamental 
that I mentioned earlier as having 
contributed so much to the progress 
of this business. I mean the building 
of character and especially, in this 
discussion, financial character. 

There is no organization in the 
telephone industry that has not faced 
tremendous financial problems in the 
past few years. We have all had 
them—big companies, medium-sized 
companies, and_ little companies. 
The cost of providing telephone 
service has gone up, up, and up. 
Demand for service has required 
continuous heavy expenditures for 
new construction and the obtaining 
of huge amounts of new capital. 
And the years we have been through 
have shown us these things: 

They have shown that the building 
of high credit standing over the years 
is indispensable in order to meet pub- 
lic demand for more service and im- 
proving service. 

They have shown that in the long 
run no telephone company can really 
do a job that is “tops” unless it has 
adequate earnings. 

They have shown the necessity for 
making every possible effort to bring 
about the fair pricing of telephone 
service. 

And they have shown that good 
service, fairly priced in the light of 
current conditions, is still a bargain 
that people want more than they ever 
wanted it before. 

So I want to give special emphasis 
here to the work that is being done 


to meet problems of earnings and 
pricing, particularly in the case of 
small companies for which these 
problems present the greatest dif- 
ficulties. Your Association, through 
its Committee on Problems of Small 
Companies, is doing a fine job in 
analyzing situations and mapping 
practical programs of action. Like- 
wise the work of the state associa- 
tions is of utmost importance and de- 
serves the active codperation and 
support of all of us. 

This kind of work seems to me 
particularly important right now. 
Bear in mind that demand is once 
again quickening and is on a rising 
curve. The defense situation is 
bringing new problems and we must 
be prepared to meet them. We need 
plant margins that we do not now 
have—and we need them all the 
more because we do not yet know 
what sort of restrictions may soon 
be placed on materials and on plant 
construction. The situation is ur- 
gent, and the first essential is to meet 
these underlying problems of rates, 
earnings, and financing as well as we 
possibly can. 


Good Public Relations 


THERE Is another thing that seems 
to me of first importance today. 
That is that we do everything we can 
to keep close to the public’s thinking 
and to make our own ideas and 
policies and problems—and our ac- 
complishments—crystal-clear to the 
people we serve. I have three rea- 
sons for emphasizing this point. 

One is that all our experience has 
shown the necessity of building good 
relations with the public in order to 
give the best possible service. 
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The second is that we now have a 
new public. We have millions of 
new customers who don’t yet know 
us nearly as well as the old ones do. 
They are just beginning to make our 
acquaintance. Of course, all through 
the years we have had a steady par- 
ade of new customers—but we have 
never had so many come along so 
fast as in the last five years. There- 
fore, while the process of gaining 
mutual understanding may not be es- 
sentially different from what it has 
always been, we simply have a lot 
more of it to do. 

The third reason | have in mind is 
that all of us together—-the tele- 
phone industry and the public—are 
living in a period of tension and 
change. None of us can be quite 
sure of what is going to happen next. 
But we all feel in our bones that 
events of the utmost consequence lie 
ahead. And the challenge to us who 
render telephone service is that we 
shall not only so conduct ourselves, 
but also so present ourselves to the 
public we serve, that they will have 
whole-hearted confidence in our abil- 
ity, sympathetic understanding of our 
problems and difficulties, and a 
friendly respect and liking for us as 
people. 

I have been speaking of a new era 
in communications: of the fulfillment 
of so much for which we have labored 
in the past, of the progress of today 
and the promise of tomorrow. But 


it must already be clear to you that | 
am not suggesting we have any 
reason to be complacent. We have 
none. Our country today faces great 
problems and grave dangers—per- 
haps the most serious we have ever 
been called upon to face. There are 
hard tasks ahead, and we shall have 
to summon all our capacity to meet 
them. 


Building for Progress 


BUT WE HAVE the capacity, and the 
courage to use it. We have built a 
communication system in this coun- 
try that is a mighty bulwark of de- 
fense—a system far better and more 
extensive and more efficient than in 
the years before World War II. 
We have the knowledge and skill 
and resources to make this system 
even stouter and stronger and better 
day by day. We are an army of 
men and women 600,000 strong who 
know our job and know how to do 
it together. And we have never 
failed. I am confident, and I know 
you are confident, that with unity of 
purpose and consistent devotion to 
the common good, we shall do our 
full part in helping to maintain the 
freedom of the United States of 
America. And in so doing we shall 
also, I am sure, write a new and im- 
portant chapter in the bright record 
of telephone progress. 
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The Bell System’s 
Number One Job 


A statement by 


Leroy A. Wilson 


President, American Telephone 
and Telegraph Company 


THE BELL SysTeEM is well prepared to do its full part in meeting 
the national emergency. That is the Number One telephone job 
in 1951. The System has spent five billion dollars since the war 
to expand and improve the country’s telephone network. More 
than 35,000,000 Bell telephones are in service—twice as many 
as in 1940. New and improved methods of communication are 
being more and more used. 

The telephone is essential for military and defense production 
purposes and these will continue to get first attention. Construc- 
tion work is moving right ahead on many special defense projects. 
Fast and plentiful telephone communications are equally vital to 
the expansion of production, and the Bell Companies are deter- 
mined to meet every such need. Additional facilities will also be 
required to provide service to people who are waiting. Short- 
ages of materials add severely to this problem, but every effort 
will be continued to meet civilian needs to the full extent that 
national policy allows. 

With a large continuing construction program and no let-up in 
demand for service, additional financing has been authorized by 
the stockholders so that the Bell System may be in a position to 
obtain new capital when it is needed. To attract and protect the 
savings of investors, earnings must be maintained at adequate lev- 
els. Accordingly, various Bell Companies have applied for fur- 
ther increases in telephone rates and other applications will be 
made. This must be done in order that the Companies may 
continue to succeed in providing the service the nation depends on 
during these critical times. 


Reprinted from Advance Management Magazine for January 1951 
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Alexander Graham Bell’s Varied Interests and Numerous 
Contributions to the W. elfare of Mankind Were Important 
Factors in the Award of This Signal Honor 


The Telephone’s Inventor 
Elected to Hall of Fame 


THE YEAR 1951 will include not only 
the seventy-fifth anniversary of the 
telephone but the enshrinement of its 
inventor, Alexander Graham Bell, 
in the Hall of Fame. 

Dr. Bell was one of six famous 
Americans to be elected to the Hall 
of Fame on November 1, 1950. 
Others chosen for this signal honor 
were Susan B. Anthony, suffrage 
leader and eighth woman to be 
elected; Josiah Willard Gibbs, 
founder of the science of physical 
chemistry; Dr. William Gorgas, 
medical scientist, who rid the Canal 
Zone of yellow fever; Theodore 
Roosevelt, 26th President; and 
Woodrow Wilson, 28th President 
and inspiration for the League of 
Nations. 

The telephone, during the three- 
quarters of a century since it carried 
its first complete message, has had 
incalculable influence upon the world, 
and has to no small degree shaped 
the pattern of modern life. It has 
given employment to hundreds of 
thousands of men and women, while 
to countless millions it has come to 
be an indispensable tool of living. Its 
importance in business and social af- 
fairs, in the maintenance of family 


ties, and in the administration of gov- 
ernment, need no recounting here. 

But it was not for the telephone 
alone that Dr. Bell eminently de- 
served the honor of a place in the 
Hall of Fame. Indeed, the telephone 
is so ubiquitous in our lives that we 
in the telephone business are in some 
danger of overlooking his claims to 
greatness in other fields. He was a 
versatile genius who contributed to 
the welfare of mankind in many ways. 

A biographical memoir of Dr. Bell, 
prepared for the National Academy 
of Sciences in 1943 by Harold S. Os- 
borne, Chief Engineer of the Ameri- 
can Telephone and Telegraph Com- 
pany, gives a comprehensive account 
of Bell’s life. From it is reprinted 
here that considerable portion which 
deals with his non-telephonic interests 
and which gives, we believe, a critical 
evaluation of this great American’s 
many achievements. 

EDITOR. 


Dr. BELL’s INTERESTS were much 
broader than telephony, and the 
breadth of these interests led him to 
turn his attention into other fields as 
rapidly as his obligations to the de- 
velopers of the telephone made this 
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The Hall of Fame | 


Tue Hatt or FAME FoR GREAT 
AMERICANS was originated by Dr. 
Henry J. MacCracken, former Chan- 
cellor of New York University, and 
was made possible by the generosity 
of Mrs. Finley J. Shepard. 
Physically, it consists of an open 
air colonnade and a massive substruc- 
ture on the campus of New York 
University, University Heights, New 
York City. A bronze plaque is in- 
stalled for each individual elected, 
and this is usually followed or ac- 
companied by the unveiling of a bust 
presented by his or her admirers. 
Hall of Fame electors are chosen 


by the senate of New York Univer- 
sity from people of prominence in ed- | 
ucational and public life. At least a | 
majority of the electors must concur 
before a candidate can be elected, and | 
no more than seven may be elected at 
any one time. Anyone may nominate | 
a candidate for the Hall of Fame, 
but no nomination will be considered | 
until at least twenty-five years after 
the death of the person proposed. 
Elections take place every five 
years, and the first was held in 1900. 
The elections of 1950 increased to 
83 the total of great Americans en- 
shrined in the Hall of Fame. 








possible. As leisure and wealth came 
to him from his telephone invention, 
it became possible for him to devote 
his time to researches in numerous 
subjects which interested him and 
which gave opportunity for further 
service to mankind. 


His Work with the Deaf 


RUNNING through all of Bell’s adult 
life is his interest in improving the 
teaching of the deaf. This began 
even before he left London, and in 
this country as early as 1871 he ac- 
cepted engagements in Boston to ex- 
plain the application of his father’s 
system of visible speech to teaching 
the deaf and dumb to talk. At that 
time, deaf children were generally 
taught to speak among themselves 
by sign language. Many leading au- 
thorities considered that it was im- 
practicable and a waste of time to 


try to teach speech to the deaf and 
dumb—it was even commonly sup- 
posed that their organs of speech had 
been impaired. At one time Bell, as 
well as his father, had held, as he ex- 
pressed it, ‘‘an obstinate disbelief in 
the powers of lip reading.” Later 
he became convinced of these powers, 
partly perhaps through the ease with 
which he could converse with Mabel 
Hubbard, who had become adept at 
lip-reading. 

Characteristically, when Bell rec- 
ognized his misconception he was 
quick to correct it in an active way. 
As early as 1872 he began a crusade 
for recognizing the intellectual pos- 
sibilities of deaf children and for 
teaching them to speak and read lips 
rather than being content to teach 
them sign language. His influence 
spread rapidly, helped by the success 
of his application of visible speech to 
teaching the deaf to talk. On Janv- 
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Bell’s interest in the deaf was life-long. In this picture of a group of pupils and teachers 
at the Boston School for the Deaf—‘Sarah Fuller’s School’’—taken in 18717, Bell is at 
the right at the top of the steps 


ary 24, 1874, he addressed the first 
convention of Articulation Teachers 
of the Deaf and Dumb and he con- 
tinued to take an active part in this 
and other organizations of a similar 
nature. While this work was inter- 
rupted in the years 1875 to 1878 by 
his activities on the telephone and 
associated inventions he threw him- 
self into the work again on his return 
to America in 1878. 

In 1880, he received the Volta 
Award of 50,000 francs for his in- 
vention of the telephone. With this 
he founded the Volta Laboratory 
Association (later the Volta Bu- 
reau), which was largely devoted to 
work for the deaf. In 1883, after an 
exhaustive study, he presented before 
the National Academy of Sciences a 


memoir: “Upon the formation of a 
deaf variety of the human race.” In 
this he traced the eugenic dangers of 
the enforced segragation of deaf peo- 
ple which resulted from teaching 
them sign language rather than teach- 
ing them to speak and read lips. In 
1884, he made a plea before the Na- 
tional Eucation Association for the 
opening of day schools for the deaf 
as one means of reducing this danger. 

There were tendencies for the pro- 
ponents of sign language and of ar- 
ticulation to break into two hostile 
camps. However, Bell’s conciliatory 
policy held the group together and 
led in 1890 to the organization of 
the American Association to Promote 
the Teaching of Speech to the Deaf. 
Bell was President of this organiza- 
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Experimenting in eugenics for 30 years, 

Bell developed a flock of sheep whose ewes 

bore twins or triplets half the time, instead 
of single lambs 


tion and heavily supported its work, 
giving a total of more than $300,000. 

In 1888, at the invitation of the 
Royal Commission appointed by the 
British government to study the con- 
dition of the deaf, Bell gave exhaus- 
tive testimony before them based 
upon his experience and upon an ex- 
tensive study of conditions in Amer- 
ica. He was appointed an expert 
special agent of the Census Bureau 
to arrange for obtaining adequate 
data regarding the deaf in the census 
of 1900 in this country and devoted 
large amounts of time to this work 
at great personal sacrifice. It is not 
surprising that at the World’s Con- 
gress of Instructors of the Deaf held 


WINTER 


in Chicago in 1893, Dr. Bell was held 
as the man to whom “more than any 
other man not directly connected 
with the work, we are indebted for 
the great advance made in teaching 
speech to the deaf, and in the estab- 
lishment of oral schools of instruc- 
tion throughout the country.” 

Among the honors received by Dr. 
Bell, some of those which touched 
him the most were the naming for 
him of several schools for the deaf.* 
Among his many honorary degrees, 
Harvard College in 1896 gave him 
LL.D. for his scientific achievements 
and work for the deaf child. 


A Pioneer in Eugenics 


BELL’s WORK on the eugenic dangers 
of the enforced segregation of deaf 
people led him into pioneer work in 
the general field of eugenics which, 
throughout his life, continued to be 
one of his important interests. In 
1918 and 1919 he published the re- 
sults of extensive studies of longevity 
and of the betterment of the human 
race by heredity. In 1921 he was 
made Honorary President of the 
Second International Congress of 
Eugenics at New York City. Dur- 
ing the last 30 years of his life he 
carried on continuously breeding ex- 
periments with sheep, leading to- 
wards the development of a more 
prolific breed. These experiments 
are still going on with the original 
line in Middlebury, Vermont, with 
encouraging results. 

In spite of all these accomplish- 
ments, Bell’s incessant activity gave 
him time to apply his genius with 
profit to other fields. One of the 
most important of Bell’s inventions 
outside of the telephone field resulted 


*See page 236. 
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directly from the Volta prize. Bell’s 
interest in speech led to the develop- 
ment by the Volta Laboratory of the 
engraving of wax for phonograph 
records, applicable to both the cylin- 
drical and flat disk forms. A funda- 
mental patent was obtained on this 
now generally used type of record. 
It is of interest to note that one of 
the original records developed by 
Bell and his associates, which was de- 
posited at the Smithsonian Institu- 
tion in 1881 in a sealed package, with 
instructions that it should be opened 
in 50 years, was recently played in 
the presence ot Mr. Bell’s daughters 
and of interested scientists. 

Another invention of importance 
was the telephone probe, an adapta- 
tion of the telephone and the electric 
circuit, to determine the location of 
a bullet or metallic masses in the 
human body. In recognition of this, 
and other inventions, the University 
of Heidelberg gave him the honor- 
ary degree of M.D. in 1886. 


Experiments in Aviation 


NOTHING better illustrates Bell's 
independence of thought than his 
staunch support of aviation at a time 
when it was considered so quixotic a 
subject that Bell risked his scientific 
reputation in so doing. As Lord 
Kelvin wrote to Mrs. Bell in 1898, 
“When I spoke to him on the subject 
at Halifax, I wished to dissuade him 
from giving his valuable time and 
resources to attempts which I be- 
lieved, and still believe, could only 
lead to disappointment, if carried on 
with any expectation of leading to a 
useful flying machine.”’ 

In 1891 Bell contributed $5,000 
for Langley’s aviation experiments. 
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Bell lends a hand in hauling down one of 
his big tetrahedral-celled man-lifting kites. 
A grandson helps out in the foreground 


On May 6, 1896, he saw the success- 
ful flight of Langley’s steam-driven 
16 foot model, which, however, did 
not carry a man. Speaking of this 
experience later, he said, ‘The sight 
of Langley’s steam aerodrome circ- 
ling in the sky convinced me that the 
age of the flying machine was at 
hand.” 

In 1898, Bell was elected a Regent 
of the Smithsonian Institution. His 
enthusiasm for Langley’s  experi- 
ments with small-scale models of a 
flying machine had much to do with 
obtaining from the War Department 
an appropriation of $50,000 to be 
used by Langley for the development 
of aeronautics. 
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Bell (right) watches intently as the DH4 rushes toward him over Baddeck Bay. 


— 





Rising 


on steel planes or “‘hydrofoils” as its airplane propellers give it velocity, the odd-looking 


vessel (inset in circle) gains speed as its water resistance decreases. 


It set a 1920 


speed record of 71 miles per hour 


Langley’s full scale model, carry- 
ing a pilot, fell into the Potomac on 
its trial in 1903, and the whole 
project dissolved in ridicule. How- 
ever, soon after this the Wright 
brothers made their epochal flight 
at Kitty-Hawk, the first man-carry- 
ing flight of a controlled airplane. 
These events further confirmed the 
abiding interest in aviation of Alex- 
ander Graham Bell. 

For years Bell had been studying 
the flight of kites at his summer 
home, Beinn Bhreagh, in Cape 
Breton Island on the Bras D’Or. 
This he considered the best approach 
to the problem of aviation. By 1901 
he was working with a tetrahedral 
form of kite structure, a form which 





gave stability. This work was 
greatly expanded in the following 


years. Giant kites of multicellular, 
tetrahedral form were built and 
flown. In 1907 his huge kite Cyg- 


net I, towed across Baddeck Bay car- 
rying Lieutenant Selfridge, rose to a 
height of i68 feet. 

While Bell’s tremendous experi- 
mentation in this field was without 
direct application to aeronautics, in- 
directly it was of importance. It led 
Mr. and Mrs. Bell to become patrons 
of aeronautical research and greatly 
to advance aviation in this way. In 
connection with his experimental 
work, Bell attracted to his home at 
Beinn Bhreagh a group of talented 
young men devoted to aviation. In 
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October, 1907, he entered into an 
agreement with these men for their 
joint production of experiments on 
“aerial locomotion,” “‘all working to- 
gether individually and conjointly in 
pursuance of their common aim to 
get into the air by the construction 
of a practical aerodrome driven by 
its Own motive power and carrying a 
man.” This organization was named 
the Aerial Experiment Association, 
and its work was financed by Mrs. 
Bell. The Association included Bell, 
Glenn H. Curtis, F. W. Baldwin, 
J. A. D. McCurdy, and Lieut. T. 
Selfridge. Bell was chairman. 

The Aerial Experiment Associa- 
tion, during its one and one-half 
years of activity, principally at Ham- 
mondsport, N. Y., made important 


contributions to the development of 
aviation. In March 1908, their first 
machine, piloted by ‘“‘Casey” Bald- 
win, made an important public flight, 
rising 10 feet above Lake Keuka for 
a distance of over 300 feet. One of 
the achievements of this flight was a 
demonstration of the aileron as an 
improvement over the wing-warping 
method previously used by the 
Wrights for obtaining stability. The 
aileron is fundamental to all airplane 
construction today. The second ma- 
chine of the Association introduced 
the doped fabric which played so 
important a part as a wing cover 
through 20 years of the development 
of flying. The third machine, de- 
signed by Curtis, flew so well that it 
was entered for the Scientific Ameri- 








Another concept to which Bell devoted interest and study was the condensation of fog to 
furnish fresh water for men adrift at sea. Here he conducts an experiment at his summer 
home in Nova Scotia 
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can trophy for the first public flight 
of one kilometer, straightaway. The 
flight was made July 4, 1908, and the 
trophy won. The fourth machine of 
the Association used balloon fabric 
for the wings and proved very suc- 
cessful. In the winter of 1909, Mc- 
Curdy made repeated flights at Beinn 
Bhreagh, sometimes doing nine miles 
at a stretch. The Association was 
dissolved at midnight March 31, 
1909, with a resolution by the mem- 
bers “that we place on record our 
high appreciation of her (Mrs. 
Bell’s) loving and sympathetic de- 
votion without which the work of the 
Association would have come to 
naught.” 

As in the case of his work on the 
telephone, Bell’s activity for the ad- 
vancement of aviation was stimulated 
by a prophetic vision of the future 
importance of developments in this 
field. In 1908, asked by the editor 
of Century to comment on proofs 
of an article by E. C. Stedman en- 
titled ‘““The Prince of the Power of 
the Air,” Bell wrote: “While, of 
course, the bird is Nature’s model 
for the flying-machine heavier than 
air, Mr. Stedman is undoubtedly 
right in looking upon the fish as the 
true model for the dirigible balloon. 
It is certainly noteworthy that the 
dirigible war-balloon of today al- 
ready approximates the fish-like form 
predicted by him. He is also right 
I think in supposing that of all the 
nations in the world the interests of 
Great Britain will be most vitally 
affected by progress in aeronautics. 
For it is obvious that sea-power will 
become of secondary importance 
when air-power has been fully de- 
veloped throught the use of dirigible 
balloons and flying machines in war. 


The nation that secures control of 


the air will ultimately rule the 
world.” 
Bell the Individual 


Tuis brief description of some of 
Bell’s chief accomplishments gives 
also an indication of some of his out- 
standing personal characteristics, 
He was one of driving energy, in- 
satiable scientific curiosity, independ. 
ence of thought and individuality of 
action. As a young man, he was tall, 
dark with flashing eyes, somewhat 
frail in appearance. He was de. 
scribed by an observer in 1877 as 
follows: “Professor Bell is a man of 
most genial and kindly presence, so 
courteous and gracious in manner 
that you could not feel yourself an 
intruder though you chanced to drop 
into his room when some private 
class was under special training. At 
the same time though his affability 
sets you at ease, you could not fail to 
observe that he is one of the busiest 
of men, so intent upon the develop- 
ment of plans which occupy his life 
that he has no leisure for visitors 
who are not interested in his work. 
He is young, apparently not more 
than five and thirty (he was just 30) 
with an_ unusually prepossessing 
countenance; very happy in his ex 
pression; of pale complexion with jet 
black hair brushed up from his fore- 
head and pleasant, sparkling black 
eyes—the face of a man all engaged 
in his work and finding satisfaction in 
iy 

Later in life, Bell’s health became 
more stable, his frame filled out, his 
hair became white and his whole ap- 
pearance impressive and command- 


ing. 
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his honor at Brantford, Ontario, and unveiled by the Governor General of Canada in 1917 


f an 
drop 
vate Bell’s code of honor included was warmly felt and often expressed 
At }| scrupulous regard for the exact de- in some tangible and suitable way. 
vility | scription of his own contributions to Though Joseph Henry died before 
il to J inventions or researches and credit the telephone was well established, 
isiest | to those of others. He was present Bell saw to it that an instrument was 
elop- | at the Second Annual Banquet of the installed without charge in Henry’s 
s life | Aerial Club of America shortly after residence for the use of his family, 
sitors | the successful flight of the first ma- “‘in recognition,” Bell said, “of the 
vork. | chine of the Aerial Experiment As- efforts and services of Prof. Henry 
more J sociation. Cheered to his feet by in the early history of the instrument 
t 30) | prolonged applause of this perform- and who did a great deal to encour- 
ssing J ance, he said, “I really had nothing age the inventor.” 
s eX | to do with the success of the experi- Bell’s services to the promotion 
th jet | ment. The credit for its success was of science extended far beyond his 
tore: f due Mr. G. H. Curtis, Mr. F. W. own researches. From 1898 to 
black § Baldwin and Mr. J. A. D. McCurdy. 1903, he was President of the Na- 


gaged ... In this company of experimenters tional Geographic Society and did 
toni 71 must include Lieutenant Selfridge much to develop the policy of that 

of the United States Army and Mrs. Society and of its magazine in the 
re Bell who supplied the capital for the channels which have led to the 
it, his 


«ientific experiments to get the ma- present tremendous membership and 
le ap- } thine into the air.” influence. He served as Regent of 
mand- | His appreciation of assistance and the Smithsonian Institution from 
‘couragement received from others 1898 until his death. In 1890, a 
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generous gift by him helped start the 
Astrophysical Observatory of the In- 
stitution and in 1894 he brought the 
body of James Smithson, founder of 
the Smithsonian Institution, from 
Genoa to Washington 


Bell's Many Honors 


Honors CAME to Bell in great num- 
ber. Some of these have been men- 
tioned in the discussion of his achieve- 
ments. He received a large number 
of honorary degrees from univer- 
sities in America, in the British Isles 
and in Germany. He was elected a 
member of the National Academy of 
Sciences in 1883. He was made an 
Officer of the Legion of Honor of 
France in 1881. He was awarded a 
medal by the Louisiana Purchase Ex- 
position in 1904, the John Fritz 
Medal from a group of national en- 
gineering societies in 1907, the El- 
liott Cresson Medal from the Frank- 
lin Institute in 1912, the David 
Edward Hughes Medal from the 
Royal Society, London, in 1913; the 
Thomas Alva Edison Medal by the 
American Institute of Electrical En- 
gineers in 1914, and the Civic Forum 
(New York) Medal in 1917. In 
1917 the Governor General of Can- 
ada unveiled a _ Bell Telephone 
Memorial erected in his honor at 
Brantford, Ontario, in the Alexander 
Graham Bell Gardens and dedicated 
the Bell homestead and grounds as 
part of the public parks system of 
Brantford. In 1920, his native city 
of Edinburgh elected him a Burgess 
and a Guild Brother of the city and 
conferred upon him “The freedom 
of the city of Edinburgh in recog- 
nition of his great achievement in the 


solution of the problem of telephone 
communication and of his brilliant 
and distinguished career as a scien. 
tist.” This was an honor which 
deeply touched his heart. 

Early in his professional work Bell 
determined to become a citizen of the 
United States, taking out his first 
papers in 1874 and receiving his final 
papers in 1882. He was immensely 
proud of his American citizenship, 
which, as he stated, was his by choice 
rather than by accident. 


Bell's Personality 


IN THE LATER YEARS of his life, Bell 
spent more and more time at his sum- 
mer estate, Beinn Bhreagh, in Nova 
Scotia. Here, on August 2, 1922, he 
died. Here he was buried on the top 
of a mountain in a tomb cut out of a 
solid rock, with the epitaph, “Died 
a citizen of the U. S. A.” During 
the ceremony, every telephone on the 
continent of North America was 
silenced in honor of the man who 
had given to mankind the means for 
direct communication at a distance. 

Not only did Alexander Graham 
Bell leave the telephone as a per- 
petual memorial to him but the influ. 
ence of his personality remains 
strong on those who knew and loved 
him. Even now, 20 years later, a 
scientist who for many years knew 
him well, writes, ‘‘The fact that he 
never spoke disparagingly of others 
was a remarkable trait, the value of 
which nowadays I appreciate more 
than I did when he was alive. I miss 
his personality more than that of any 
other human being who has come and 
gone in my life.” 
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A New Medium of Transmission Is Taking Its Place Beside 
Open Wire, Cable, and Coaxial Systems as a Conveyer of 
The World’s Telephone Messages 


Spanning the Continent 
By Radio Relay 


Richard D. Campbell and 
Earl Schooley 


THE TELEPHONE ENGINEER’S vision 
of bundles of telephone circuits or of 
television circuits spanning the coun- 
try by radio is now close to realiza- 
tion. A radio system is being built 
overland between New York and San 
Francisco which will be capable of 
handling hundreds of telephone mes- 
sages and several television pro- 
grams. Already it is being used from 
the East Coast to Omaha—1,300 
miles—and in 1951 the new system 
will push westward another 1,700 
miles from Omaha to link the East 
Coast and the West. Over one hun- 
dred telephone circuits—only a small 
part of its ultimate capacity—are 
planned for operation initially in the 
section west of Chicago. 

Completion of the transcontinental 
ystem will make it possible for the 
irst time for hundreds of people to 


wees 


talk and for millions of people to see 
by radio from coast to coast. This 
is indeed a momentous engineering 
achievement. It brings to the public 
the benefits of the codrdinated re- 
search, development, manufacturing, 
construction, and operating program 
of the Bell System in further harness- 
ing the laws of nature and developing 
the use of the radio spectrum, one of 
the natural resources of the country, 
to provide improved communication 
facilities to the nation. 

Several wire routes, two of which 
are cable, already connect the East 
and West Coasts. But additional 
facilities are needed, and radio re- 
lay is being used for this new trans- 
continental system because it affords 
an economical means of providing 
them. This does not mean that radio 
relay will replace existing means of 
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wire communication. On the con- 
trary, wire facilities will continue to 
provide the bulk of the nation’s com- 
munication facilities for the foresee- 
able future. Radio relay will be used 
in preference to other forms of com- 
munication where this appears to af- 
ford definite advantages. The deci- 
sion will be based in each case on a 
consideration of all the factors in- 
volved, including cost, reliability of 
service, and performance. This long- 
run policy will thus continue to insure 
the telephone-using public of the best 
possible service at the lowest possible 
cost. 


Widening Radto’s Field 


UNTIL quite recent years, radio has 
proved useful in the Bell System prin- 
cipally as a means of communicating 
with ships and other mobile units and 
with points that could not readily be 
reached by wires; but the develop- 
ment of new radio relay systems has 
greatly broadened its field of use. 
Wires and radio have in common, 
however, the fact that research and 
development over the years have in- 
creased the capabilities of each to 
carry more and more telephone cir- 
cuits. Forty years ago, it was diff- 
cult to make even one speech channel 
operate successfully over a pair of 
wires for any great distance, and 
radiotelephony was just entering the 
experimental stage. Today, tele- 
phone conversations are _ being 
“stacked up” sixteen deep on a pair 
of wires on a pole line, cable pairs 
carry a dozen messages, and a pair 
of coaxial tubes may transmit as 
many as six hundred long distance 
conversations at one time. 

The radio relay systems now tak- 


ing their place in the telephone plant 
alongside those facilities are the re- 
sult of similar growth in the radio 
art. A radio system placed in opera- 
tion in 1920 between Long Beach and 
Catalina Island, Cal., produced one 
telephone circuit. Today, a radio 
system from Los Angeles to Catalina 
carries eight speech channels. Com- 
mercial overseas radiotelephone serv- 
ice was first opened in 1927, between 
New York and London, with one 
speech channel per radio system. 
Today, overseas radio systems han- 
dling as many as three or four tele- 
phone circuits are in use, connecting 
us with some go-odd countries. A 
radio system installed in 1941 to span 
the mouth of Chesapeake Bay has 
grown from the initial ten to 22 tele- 
phone message channels. 

The radio relay system being built 
across the country will be able to 
carry hundreds of telephone circuits, 
yet there will be no pole lines or 
cables to construct and maintain 
across mountains, rivers, and plains. 
Instead, radio relay stations are con- 
structed at intervals of about 30 miles 
on the average, and maintenance will 
be needed, therefore, only to keep the 
structures and the equipment at these 
stations in proper condition. 

The newly developed radio relay 
system operates in the 4,000 mega- 
cycle range (4,000,000,000 cycles) , 
where the corresponding wave length 
is extremely short. It is, actually, 
about three inches long, as compared 
to wave lengths of about 1,000 feet 
for frequencies in the middle of the 
standard broadcast band (550—1,600 
kilocycles). Waves of this length 
are known as microwaves, and they 
have many characteristics similar to 
light. These characteristics prove 
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useful in many ways, but 
they also complicate the de- 
sign and operation of a 
radio relay system in cer- 
tain respects. The micro- 
waves can be focused into 
a beam in the same way a 
searchlight sends a beam, 
and they can be reflected 


Frequencies Used For 
Individual Channels 














The location in the spectrum of the fre- 
quencies used for Bell System radio relay 
transmission 1s shown above with respect 
to certain other radio services. The indi- 
vidual channel frequencies are indicated on 
the expanded scale at the top right of the 
diagram. They are identified as fl, f2, 
f3, etc., to correspond to the frequencies 
shown on the diagram opposite. Use of a 
logarithmic scale is essential here, since a 
legible linear scale including the same in- 
formation would be many feet long 


from relatively flat sur- 
faces. The range of reliable micro- 
wave transmission with present facili- 
ties is limited to line-of-sight paths, 
since most of the energy travels in 
essentially straight lines from the 
transmitting antenna and does not 
follow the earth’s curvature. 

Advantage is taken of the ability 
to focus the microwaves into a beam 
by concentrating the energy from a 
transmitter into an antenna which 
sends it to a particular radio receiver, 
rather than scattering it in all direc- 
tions. The fact that such frequencies 
can be reflected has been made use of 
in some instances to change the direc- 
tion of the radio beam. On the other 
hand, reflections from salt flats, large 
bodies of water, or treeless plains 
may seriously interfere with the radio 
signals traversing the direct path 
from transmitter to receiver. 

One of the basic reasons for using 
these frequencies is that television cir- 
cuits or large numbers of telephone 
circuits need a very broad frequency 
band—three or four million cycles or 
more in width. In order to find space 
in the spectrum where bands several 
million cycles wide could be obtained, 
it was necessary to turn to the micro- 
wave frequencies. 


Selecting a Route 


A SMALL ARMY of people must co- 
ordinate their efforts in order to es- 
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tablish a radio relay system. Once a 
decision is reached to build such a 
system, engineers study the topog- 
raphy of the ground, using the best 
maps available, and pick a tentative 
route.* Since the earth’s curvature 


*See “Radio Relay and Other Special Build- 
ings,” MAGAZINE, Spring 1950. 





The steel skeleton tower supports the an- 
tennas on its summit, and carries the 
connecting “plumbing” to them; the house 
contains the radio equipment, the power 
supply, and the emergency generator 


must be taken into account in finding 
line-of-sight paths, it is natural to 
seek elevated sites for repeater sta- 
tions in order to extend the distance 
between them and thus minimize the 
number of stations required. Hill. 
tops are likely to make good repeater 
station locations. Elevations are de- 
sirable that will permit sending the 
radio frequencies about 30 miles on 
the average. 

Remembering that the radio equip- 
ment has to be cared for, a site which 
is inaccessible during the winter 
months will probably not be satisfac- 
tory, despite any other advantages it 
may have. Remembering, too, that 
microwave frequencies can be re- 
flected, relatively flat sections of the 
earth’s surface—including water- 
covered areas—must be avoided or 
else crossed in such a way that, if re- 
flections do occur, no serious harm 
will be done. 

When the map work is complete, 
crews go into the field to study the 
locations selected from the maps. In 
some areas, the only maps available 
are based on surveys made more than 
60 years ago. In several cases, hills 
appearing on these maps were found, 
on field check, to be incorrectly lo- 
cated. Locations picked from maps 
were often found to be already occu- 
pied by farm buildings or, in some 
instances, by radio stations. 

Sometimes hilltops with good ac- 
ccess, power supply, and other advan- 
tages cannot be used because higher 
hills, trees, or city buildings are in 
the line-of-sight path, or because of 
restrictions imposed by local or fed- 
eral laws. Even though hilltops are 
used, towers are required in some lo- 
cations to provide an additional 200 
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ig feet or so of height which may be 
to necessary for reasonably long line-of- 
‘a sight paths to the next relay points. 
ce Tentative sites for the antenna 
he towers are picked and temporary 
iF towers are erected. These towers 
er are used to support special radio test 
le- equipment to check the path to the 
he next adjacent site. This check may 
on indicate that the tentative site selected 

is not satisfactory because of bad re- 
‘ip- flections, or because the path is ob- 
ich structed by a hill or by a large struc- 
ter ture, such as a water tank. The tests 
‘ac- may also indicate that shorter or 
S it taller towers are required than the 
hat preliminary review seemed to indi- 
rd cate. Other tests are made on the 
the 


soil, to determine the nature of the 


ter- | tower foundation required. 
OF Since a shift of even a few hundred 
al feet in location of a relay site may 
arm | affect the tower height and location 
of the two adjacent repeaters, no sites 
- are purchased until there is reason- 
ne 


able assurance that all sites on a route 
In | are satisfactory. 
able Once the sites have been secured, 
than bids are obtained from contractors 
hills for the foundation and erection work 


und, . 

at each location. Roads must be 
y lo- . : 
naps built, power brought in, and other fa- 


ai cilities provided which are not gener- 
nas ally at hand in the remote locations 
> . . 

usually chosen for radio relay points. 


| About ten months later, if all goes 
aie well, the buildings and towers will be a ~— 
igher complete and the radio equipment =e: On pr 


re in | 4nd antennas will be on the ground 
se of | teady for installation. 
fed- 
s are | [he antennas are on the top and the emergency generator is in the bottom of this concrete 
e lo- | building; the radio equipment and power supply are inside, about half-way up. The 
200 | 4irplane warning beacon required on most such towers is visible between the antennas 














i) 


22 Bell Telephone Magazine 


WINTER 








| 


Using Microwave F requenctes 


THE EQUIPMENT USED in the radio 
relay system consists of the same 
basic elements as are used for other 
Bell System radio services. These 
include radio transmitters, radio re- 
ceivers, and antennas. The main dif- 
ferences between the radio relay 
equipment and that used for the other 
systems are the use of microwave fre- 
quencies, the new techniques involved 
in the apparatus design, and the abil- 
ity of the equipment to handle wide 
frequency bands. 

The functions of the radio equip- 
ment can be readily understood by 
following a simplified account of the 
course of a signal passing over the 
system. 

The signal to be transmitted is 
superimposed on the transmitting fre- 
quency, which lies in the range from 
3,700 to 4,200 megacycles. This 
radio signal is amplified and then sent 





A Bell Telephone Laboratories engineer conducts expert- 
mental work on a transmitter-modulator unit of radio 
relay equipment, shown at the upper right 


to an antenna, where the energy is 
concentrated in a narrow beam di- 
rected through space toward the first 
repeater station along the route. 
Since the energy is concentrated, it is 
not necessary to use the millions of 
watts which would be required if the 
energy were scattered in all direc- 
tions, as in radio broadcasting. In- 
stead, the actual radio power output 
is only half a watt, or about the same 
amount of energy required to operate 
a flashlight bulb. Yet to obtain the 
power to provide adequate amplifica- 
tion and this amount of radio energy, 
several hundred watts of input power 
is required. 

The relay station receives the rela- 
tively weak microwave signal, ampli- 
fies it to make up for the loss it has 
suffered in spanning the distance from 
the preceding station, and sends it on 
to the next station. This process is 
repeated over and over again at suc- 
cessive repeater stations 
located at intervals 
along the desired routes. 
A signal transmitted 
over the entire system 
between New York and 
San Francisco will, inci- 
dentally, pass through 
105 relay stations. 

At the distant termi- 
nal of the radio relay 
system, the signal, after 
amplification, is re 
stored to its original 
form. If it is a tele- 
vision signal, it is ready 
for delivery to the 
broadcast station. If 
the signal consists of a 
group of telephone cir- 
cuits, it must be con- 
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nected to equipment similar to that 
used in coaxial and other carrier sys- 
tems, which performs the feat of un- 
scrambling each telephone conversa- 
tion from the others before delivery 
over individual circuits to the custom- 
ers’ telephones. 

This account has traced the course 
of a signal transmitted over a radio 
relay system in one direction only. 
For two-way service, such as is neces- 
sary with telephone communication, 
equipment must also be previded for 
transmission in the reverse direction. 
The trafic on many routes may re- 
quire the installation of additional 
radio equipment for the broad-band 
channels which would be necessary to 
handle more bundles of telephone 
circuits or additional television 
programs. 

A single radio relay antenna may 
transmit as many as six broad-band 
channels in one direction. Another 
single antenna may receive the same 
number. Hence, only four antennas 
in all—one transmitting and one re- 
ceiving antenna side by side facing in 
one direction and a similar pair fac- 
ing in the opposite direction—will 
sufice at each radio relay point along 
a route equipped to handle six broad- 
band channels in the two directions. 

If a branch route takes off from a 
relay station in a different direction, 
an antenna is also needed for trans- 
mitting toward and another for re- 
ceiving from the new direction. 


Microwave Transmission 


EVERY ADVANCE in telephone science 
and telephone service represents fore- 
sight, long-range planning, guided 
and coérdinated attack upon a prob- 
lem, and a practical solution. In this 
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Here are the elements of the close-spaced 


microwave triode. The upper and lower 

items at the right are the tube base holding 

the heater leads and the tube a the 

rest are components. The inch scale indi- 
cates the small size of the tube 


pattern, radio relay is the outcome of 
long and fruitful effort by the Bell 
Telephone Laboratories, and its in- 
stallation bespeaks the utmost skill 
and manufacturing precision by the 
Western Electric—the Bell System’s 
division of manufacture and supply. 
A better appreciation of the devel- 
opment and manufacturing effort re- 
quired in producing the radio relay 
equipment can perhaps be obtained 
by considering a few of the compo- 
nents involved. Take, for example, 
the close-spaced microwave triode 
(Western Electric Type 416A micro- 
wave vacuum tube), which is the very 
heart of the equipment. It is used to 
generate and amplify the extremely 
high frequencies employed for trans- 
mission. This tube, which is about 
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the size of an English walnut, is the 
same in principle as any ordinary 
three-element vacuum tube having a 
cathode, grid, and plate. The plac- 
ing of these elements in the extremely 
small space required to make the tube 
work at these frequencies is a triumph 


of design and manufacture. The 
grid structure employs wire only 
about one-tenth the thickness of a 


human hair, and the distance between 
the grid and the cathode is one-fifth 
the diameter of a hair. Certain criti- 
cal parts are gold-plated to resist cor- 
rosion. Six such tubes are required 





This man is watching a video monitor in a patching bay 

at a radio relay station where a branch connection ts 

provided to a television broadcasting station. 
console may be seen at the left 
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for each one-way channel at each 
relay station. 

At microwave frequencies, the en- 
ergy is easily radiated, and therefore 
ordinary wire connections cannot be 
used for guiding these frequencies 
from one place to another. It has 
consequently been necessary to guide 
the energy by means of pipes or tubes, 
called waveguides, and frequently re. 
ferred to as “plumbing.” Sections 
of waveguide are made in various 
lengths and shapes, including elbows 
and other bends, twists, and straight 
sections. A cross-section is about 
half the size of a play- 
ing card. The various 
sections are bolted to. 
gether by means of 
flanges. Dents and 
other deformations of 
the waveguide and 
flanges must be guarded 
against because, even 
when relatively minute, 
they are likely to result 
in transmission irregu- 
larities. 

Microwave transmis- 
sion would not be prac- 
ticable without highly 
directive antennas, and 
these too deserve par- 
ticular consideration. 
The type normally used 
in the radio relay sys- 
tem is made of metal, 
and acts in the same 
manner for microwave 
frequencies as a_ glass 
lens does for light 
waves. For this rea- 
son, it is commonly re- 
ferred to as a lens an- 
tenna. By the use of 
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such an antenna, the 
microwave frequencies 


can be focused into an 
extremely sharp beam. 
Lens antennas are used 
for both transmission 
and reception. If non- 
directional antennas 
were used, the output 
of the transmitter would 
have to be increased to 
about 50,000,000 watts 
of power, instead of the 











one-half watt used with 
the lens antennas, in or- 
der to produce the same 
transmission _ effective- 
ness. 

Equipment has been 
developed for use at 
the repeater stations 
and at special mainte- 
nance centers to assist 
in determining the over- 
all performance of the 
radio equipment during 
routine testing or to lo- 
cate the source of trou- 
bles which might de- 
velop. 

The reliability of 
service over the radio 
relay system can never be better than 
the reliability of the power supply 
from which it operates. For this 
reason, the equipment is operated 
from storage batteries. Commercial 
power is used as the primary source 
of energy at most stations. How- 
ever, to insure continuity of service, 
a standby gasoline or diesel engine 
generator, capable of automatically 
taking over the load in case of a fail- 
ure of commercial power, is installed 
at each station. 

Rectifiers which provide 





the re- 





one direction. 
working is used to locate trouble and to make routine 





The three large cabinets at the left—one with its door 
open for testing—are radio transmitter-receiver bays. 
The equipment in each serves as a relay station to re- 
ceive, amplify, and transmit one broad-band channel in 


The test bay with which the man is 


checks of the equipment 


quired current supply for the bat- 
teries are installed in duplicate, and 
if one fails, the other takes over auto- 
matically. The storage batteries are 
capable of carrying the load for six 
to eight hours, which is generally time 
enough for a maintenance man to get 
to a station if something should go 
wrong; and in some locations difficult 
of access, a larger battery is used 
which is capable of carrying the load 
for as long as 24 hours, further in- 
suring continuity of service. 

Since the repeater stations are de- 
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This radio relay station, under construction on Mt. Rose, Nev., is nearly two miles above 
sea level, the highest elevation of any station in the entire transcontinental system 


signed for unattended automatic op- 
eration, a control system is used to 
provide information at special main- 
tenance or alarm centers concerning 
the operating condition of the indi- 
vidual stations. The system pro- 
duces a visual and an audible signal 
at the alarm center when trouble 
develops at an unattended station. 
Upon receipt of such an alarm, 42 
different alarm conditions at the un- 
attended station can be checked from 
the alarm center. These conditions 
range from an open door at the sta- 
tion to failure of a rectifier or the 
failure of an aircraft tower warn- 
ing light. The alarm center is thus 
apprised promptly of unsatisfactory 
conditions at the unattended stations, 
and remedial action can be taken. 

In a long radio relay system, the 
maintenance work must be carried on 
from regional maintenance centers lo- 
cated at strategic places having access 
to the individual stations along a sec- 
tion of route usually ranging from 
100 to 300 miles in length. A special 


telephone circuit is provided to inter- 
connect the individual stations in each 
of these sections with their associated 
alarm and maintenance centers. To 
facilitate codrdination of the mainte- 
nance work in the individual sections, 
another circuit is provided which in- 
terconnects only the terminals, the 
main stations, the alarm centers, and 
the maintenance centers of an entire 
system—such as the one between 
New York and Chicago. These cir- 
cuits are usually provided by wire, but 
separate radio facilities have been 
used in a number of cases to connect 
relay stations at remote points. 


Problems and Capabilities 


THE BELL SysTEM is now operating 
some 8,150 channel miles of broad- 
band radio relay systems. Seventy 
percent of this mileage is provided by 
the use of the newly designed micro- 
wave equipment, and most of this was 
placed in regular service in September 
of 1950. All of the radio relay fa- 
cilities at present in service are being 
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used commercially for television 
transmission. The experience to 


date with the newly developed equip- 
ment confirms the expectation that 
this system can transmit present-day 
television signals over very long dis- 
tances with excellent results. Test 
pictures transmitted twice around the 
New York-Chicago system, a dis- 
tance of approximately 3,300 miles, 
can easily be mistaken for pictures 
which have been transmitted only 
over local pick-up facilities. 

As may be expected with any new 
development, some equipment difh- 
culties were experienced during early 
tests of the microwave radio relay 
systems. Unexpected sources of 
noise and transmission irregularities 
had to be tracked down and mini- 
mized or eliminated. Equipment 
troubles were studied and the nec- 
essary corrective action was taken. 
Plenty of codperative effort made it 
possible to place the system in regular 
operation on schedule. 

On the operating side, men had to 
be trained in large numbers to assume 
the maintenance and operating duties 
involved in the use of this new form 
of communication system. Here, 
too, the successful operation of the 
systems now in use speaks well for 
the manner in which this program 





was carried out, and for the hard 
work, loyalty, and skill of the plant 
personnel. 

Tests made on the New York- 
Chicago system give further support 
to laboratory tests proving the prac- 
ticability of carrying large groups of 
telephone circuits over transconti- 
nental distances. Needed telephone 
circuit facilities are to be provided by 
the use of radio relay systems on a 
number of routes during 195 1— in- 
cluding service over the Chicago-San 
Francisco route. Present plans con- 
template that by the end of 1951 the 
total channel miles of broad-band 
radio relay systems in operation will 
have increased to nearly 25,000. 
Of these, about one-third will be 
equipped to provide a total of about 
800,000 circuit miles of telephone 
circuits. 

There are still things to learn about 
radio relay, and of its future no man 
can speak with certainty. But al- 
ready radio relay has shown that it 
will have a vital part to play in meet- 
ing the communication needs of our 
nation, in peace or in war. The thou- 
sands of miles of radio relay now in 
service and being constructed will 
take their place alongside open wire, 
cable, and coaxial systems as a con- 
veyor of the world’s messages. 








A Library Shelf 


SEVERAL Rows of bright green boxes stand 
handy on a shelf by the entrance to one of 
the large reading rooms in the New York 
Public Library. Many a scholar headed 
for serious investigation into the War of 
Jenkins’ Ear or into sources on the life of 
the Aga Khan notices those boxes, and stops, 
looking as if stopping were the last thing 
in the world he intended to do. He takes 
a paper-bound book from one of the boxes, 
then settles down happily in a near-by seat. 
Serious research can wait. The scholar 
is going home again, back to the town he 
came from twenty years ago or more, by 
courtesy of the telephone 
directory. 


home town 


Tue Lisrary now has a copy of almost 
every telephone directory in America. Any- 
one who wants to know Frank Glasgow’s 
number in Sweetgrass, Mont., or Joe 
Whaley’s number in Snow Hill, Md., need 
only stop in. A call to Information on the 
phone will produce the same thing, of 
course, but that’s business. The pleasure 
is in taking up the directory for the long- 
unvisited home town and in seeing what's 
happened there, as the telephone directory 
shows it. 

For one thing, the town has grown 
bigger. The directory of 1920 was a small 
volume. Today it has expanded in all 
directions and is an inch thick. It men- 
tions a lot of new suburbs that didn’t exist 
thirty years ago, places tagged with the 
color-drained names that are the unique 
pride of suburban realty developers: Hill- 
crest, Mleadowlawn and Brookside. Amid 
this rocketing expansion some landmarks 
remain: Stolzfuss’ grocery, where the old 
man probably still refuses to sell cigarettes 
to 12-vear-olds, and Potteiger’s drug store 
with its marbly soda fountain and the jars 
of colored water in the window. Not even 
the phone numbers, dimly recalled, have 
changed. Not so, with people. There 
used to be a clan of Shollenbergs, a family 


t2 


of six or seven brothers, that filled a house 
on their frequent reunions. The name does 
not appear in today’s directory. A fair 
number of people have moved, to the sub- 
urbs or to the outskirts of town. Others 
are vanished, to the larger cities or perhaps 
to the cemetery on the hill. (Caretaker’s 
residence: 3346—J.) 


THE LIFE STORIES of some of the pecple 
still at home can be read in the directory. 
Joe Dunkleberger, one of a family of 
twelve kids, who had to quit school at 11, 
is still in town. His phone is listed with an 
address in the snootiest suburb and his in- 
surance office is in the new Dunkleberger 
Building. Carl Brown, who once hoped 
to get to sea to escape the most climbing ivy 
of mothers, still resides in the same house 
on South Fourth Street, now in the factory 
district. His mother always said she would 
never give up that house as long as she lived. 
Snooky Jones, maker of gray hair for 
teacher and truant officer in all eight grades, 
is now listed as Rev. William D. Jones, 
D. D. And Mary Elizabeth Hettinger, 
once the prettiest, richest and most mar- 
riageable girl in town, is listed as “Miss” 
and resides at the Normandie Vista Apart- 
ments. She never could decide which beau 


she liked best. 


THe Liprary’s COLLECTION of telephone 
directories is a mass of prime source ma- 
terial if the historian first knows a little 
about the sources. The earnest ladies who 
work daily in the Local Room at the Li- 
brary, chasing down the twigs and branches 
of genealogical trees for those still con- 
cerned about their ancestors, might well 
wish for a collection of something like those 
directories for the years 1620-1850. 

For those books show two historical facts 
absolutely beyond argument: that on a 
certain day so-and-so lived at such-and-such 
an address and was solvent enough to pay 
a phone bill. 


From the New York Times, by permission 
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Visual Presentation Is One of the Means through Which 
The Bell System Meets Its Obligation to Tell Users about 
The Telephone and How It Serves the Nation 


Showing Our Customers the 
Elements of Good Service 


Walter V.. Brown 


MEETING more than eleven million 
folks face to face! 

That was the job the Bell System 
carried out in 1950 to show custom- 
ers what makes good telephone serv- 
ice. It was done at fairs, trade 
shows, open houses, and museums. 
And it follows the axiom of this busi- 
ness that ““The more that customers 
know about the telephone, the more 
satisfactory will be their use of it.” 

The business believes it is obli- 
gated to tell the public about its in- 
struments and equipment, its person- 
nel, its policies and objectives—about 
the innumerable aspects of America’s 
largest single enterprise, which pro- 
vides Americans with the best tele- 
phone service in the world. 

The Bell System uses many chan- 
nels of information to reach its cus- 
tomers. The best known of these are 
newspaper and national magazine 
advertising, the Telephone Hour and 


allied radio programs, and Bell Sys- 
tem motion pictures. 

The advertising and radio pro- 
grams are effective with many 
thoughtful people. Systematic meas- 
urements tell us this. And during 
1950, the Bell System motion-picture 
audience totaled almost 50 millions. 

There are, in addition, many mil- 
lions of customers to whom visual 
education programs have a special 
appeal. They are the folks who “go 
places’’ in crowds—to ball games, 
fairs, museums, trade exhibitions— 
any place there’s a show going on. 
Such people are interested in their 
own affairs, not in the telephone busi- 
ness. Yet, as customers, they are en- 
titled to information about the busi- 
ness. These individuals are best ap- 
proached on a face-to-face basis. 
And it is to this audience that “‘dis- 
plays” or “visual presentations” are 
directed. 
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Open House ‘* Affairs’ 


PEOPLE who go with the crowd ex- 
pect either to be entertained or to 
learn something. Consequently, 
there are two main ingredients of 
audio-visual programs: the first is 
sufficient entertainment to get the 
second across—the second being an 
interesting story. 

It is entirely possible to provide 
just entertainment—a good time 
without a serious message. The Bell 
System has neither the time nor the 
desire for this. Its objective is to 
give information about the busi- 
ness—and information can be inter- 


Watching the calls go through. 


esting if it is given in an entertaining 
way. 

This is well illustrated in the fa- 
milar telephone company ‘open 
house.” Here the public is encour- 
aged to visit telephone central offices, 
to see and learn how the telephone 
business operates. Americans are 
very curious about how things work 
—whether it’s a deep-freezer, a new 
car, or the telephone. The telephone 
company ‘open house” has a similar 
attraction for many townspeople. In 
1949 nearly a million persons visited 
Bell System buildings at 500 separate 
“open house” events. The Korean 
situation created a need for caution 


Out of Foun Call 
OUTGOING 
DALY AVERAGE 





The operator's job holds a fascination for central-office 


visitors, and tours of a telephone building during an “open house’ event are often so 


arranged that people may linger for a few minutes after the demonstrator’s talk is finished 
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The Elements of Good Service 








A cable splicer at work—upper left—is a sure-fire drawing card at a fair or “open 


house.” 


This picture was taken at the Wisconsin State Fair at Milwaukee last Summer, 


where 90,000 people visited the telephone exhibit 


with open houses—for security rea- 
sons—but about the same number of 
visitors attended in 1950. 

There are times when it is just good 
business to hold open house, such as 
on Business-Industry-Education Day 
or a similar occasion, when many es- 
tablishments in a town open their 
doors to the entire populace. The 
usual reasons for holding an “open 
house’’ are much the same, however, 
as those that control Bell System 
participation in fairs or trade shows. 
But whatever the occasion, there 
should be a specific telephone story 
to bring to the attention of the 
visitors. 


THERE ARE many good reasons for 
inviting the public to an “open 
house,” and at least one should be 
evident to visitors. In other words, 
the event is most successful, from the 
company’s standpoint, when definite 
themes are emphasized. These might 


include such matters as the kind of 
people who work in the telephone 
business and those who manage it, 
working conditions and the oppor- 
tunity for new operators, or the sig- 
nificance of a new central office and 
the company’s contributions to the 
community’s welfare. Of broader 
scope would be topics such as the 
value of telephone service, the need 
for adequate earnings, and the Bell 
System’s policies and objectives. If 
there is a local operating problem, it 
should receive due notice. 

There is no magic formula for 
“open houses.’ They can be simple 
in scope or quite elaborate. The 
main characteristic is that visitors go 
to an ‘‘open house” because they want 
to be there. They are in a receptive 
mood. They are apt to be friendly. 
They are like guests in one’s home, 
and react warmly when treated that 
way. They meet telephone people 
face to face, and find that they are 
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good neighbors—like themselves. 
Small wonder, then, that studies show 
a much more favorable attitude to- 
ward the telephone company after a 
central-office visit. A guest in one’s 
home should always leave as a friend 
—and these generally do. 

A near relative of the “open 
house”’ is “family night,’’ when rela- 
tives and friends of employees visit 
the telephone office. Central office 
visits by school classes, service clubs, 
and other groups also fit in this cate- 
gory. Recently a modification was 
used with great success by one Bell 
company when personal invitations 
were issued to individuals in special 
groups—clergymen at one time, edu- 
cators at another, and groups of 
labor union officials at another. 
These people were greatly impressed 
by the sincerity of the company man- 
agement and the working conditions 
they found. Labor leaders com- 
mented afterwards that— 

“Tt is a surprise to see your plant 
men working in white shirts and 
ties” . “I was impressed by gen- 
eral working conditions and hours 
worked” ... “I have been favor- 
ably impressed by the efficient opera- 
tion of your business . . .” 


Demonstrating Progress 


IN THE SPRING OF 1949, a new type 
of demonstration appeared on the 
Bell System scene. It was appropri- 
ately called ‘Looking Ahead with the 
Bell System,” * and among its fea- 
tures were working units demonstrat- 
ing operator toll dialing straight 
through to the distant telephone, 
automatic message accounting, and 
radio relay transmission. Also shown 


*See “Looking Ahead with the Bell System,” 
MAGAZINE, Spring 1949. 


were new vacuum tubes, an ad- 
vanced type of telephone, coaxial 
cable, synthetic quartz crystals, and 
the transistor. Since its initial show- 
ing at the annual Stockholders’ Meet- 
ing on April 20 of that year, it has 
been exhibited by ten Bell System 
Companies in 13 major American 
cities.* 

‘Looking Ahead” was designed to 
do just that—to look ahead with in- 
vestors, customers, and employees— 
by inviting selected community lead- 
ers to visit the demonstration. 
Ninety-seven thousand such guests 
and 58,000 employees have seen it 
at telephone company locations so 
far. Capable telephone men and 
women act as guides or narrators, 
creating a pleasing impression in 
every case. Usually, the company 
president or another officer talks to 
each group, outlining the Bell Sys- 
tem’s plans and the role of his own 
company in the community. 

On every hand, visitors continue 
to comment enthusiastically. They 
say the demonstration is more than 
merely informative. Employees de- 
rive stimulus from the broad picture 
of the future and the part each can 
play in the over-all job. Stockhold- 
ers acquire confidence in the growing 
opportunities of the business. Tele- 
phone users respond to what the fu- 
ture promises and the way telephone 
people go about the job of fulfilling 
those promises. 

Hundreds of letters have been re- 
ceived by the Companies, lauding 
“Looking Ahead.” News. stories 
and editorials have been numerous. 

In every city, government authori- 

*New York, Washington, Detroit, Lansing, 
Cleveland, Columbus, Boston, Philadelphia, 


Pittsburgh, St. Louis, Springfield, Chicago, Los 
Angeles. 
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ties were invited, quite naturally, 
along with other civic leaders. At 
Washington, Federal government 
representatives in many branches 
were guests of the telephone com- 
pany. Major General S. B. Akin, 
Chief Signal Officer, Department of 
the Army, was so impressed by the 
exhibit that he ordered a similar one 
to tell the story of Signal Corps op- 
erations, and it too is a marked 
success. 


Mayor Fairs 


LAST SPRING, a major fair loomed 
on the horizon—the Chicago Lake 
Front Fair. The Bell System had 
not planned to take part, but when 
the Fair’s director saw the “Looking 
Ahead” demonstration as exhibited 
in Chicago, he declared it ‘“‘a perfect 
example of American free enterprise, 
and exactly what we need at the 
Fair!” 

Although “Looking Ahead’ had 
been designed for small and selected 
groups, it was found 
possible to modify it 
for a mass audience. 
At the last minute, it 
was decided to do so 
under the joint auspices 
of the Illinois Bell 
Telephone Company 
and the Long Lines De- 
partment of A. T. & 
T., and the Western 
Electric Company. 

Agreement to partici- 
pate was reached only 
29 days before the Fair 
opened its gates. In 
that period, a building 
was constructed, guides 
were trained, and the 
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exhibits were remodeled. In order 
to install equipment, the inside of the 
structure was completed before the 
outside. The exhibit opened on time. 


THE LAKE FRONT telephone exhibit 
was called ‘‘The Bell System Presents 

. . The Telephone of Tomorrow.” 
Choice of demonstrations and indi- 
vidual exhibits was carefully evalu- 
ated in order to show convincingly 
how the industry has kept pace with 
the parade of American achieve- 
ment. From “Looking Ahead,” the 
operator toll dialing, radio relay, and 
automatic message accounting demon- 
strations were selected. 

Because of their universal appeal, 
certain other audience participation 
exhibits were chosen to round out the 
show. These included the voice mir- 
ror, an overseas call display, test- 
your-hearing booths and time and 
weather booths. The “Telephone of 
Tomorrow,” the new 500-type set, 
was displayed on a special counter. 





When “Looking Ahead” was displayed in Boston, it 
was also televised on an hour-long program 
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This view is inside the telephone exhibit building at Chicago's Lake Fron: Feir last 


Summer. 


At the left is a display of automatic message accounting equipment, and a 


new type of telephone is on a counter at the rivht 


The factors of interest that caused 
the Fair’s director to want this tele- 
phone exhibit have been amply borne 
out. It was the hit of the Fair, at- 
tracting over a million persons—77 
percent of all visitors. Part of the 
reason for this large attendance was 
a location near the main gate. But 
the chief cause is the exhibit’s tre- 
mendous popular appeal that brings 
people back again and makes them 
urge their friends to see the show. 
One suburbanite wrote: 

“Your entire exhibit was built 
around the idea of permitting the 
public to ‘Touch’ and ‘Listen.’ As 
we stood back and watched the re- 
actions of the people as they entered 
the building, we couldn’t help but feel 
that through your efforts, a closer 
bond was immediately established be- 
tween strangers, as they laughingly 
listened on the earphones . . .” 





Some of the attendants had worked 
on “Looking Ahead” when it was 
shown at the Chicago telephone 
building. Others were added for the 
Fair. All were carefully selected and 
trained, and the excellent job they did 
of representing the Bell System may 
be illustrated by two examples. 

A well-dressed, elderly man 
stopped an exhibit floorman and said, 
“Excuse me, I know this is an unusual 
question, but please tell me—where 
do these girls and men [demon- 
strators} go after the Fair is 
over?” 

The floorman explained that the 
employees working at the Fair would 
eventually go back to their regular 
jobs. 

Pointing to a girl at the coaxial 
cable exhibit, the visitor inquired, 
‘““What’s her regular job?” 

The floorman explained she was a 
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service representative in the Com- 
mercial Department. 

“That’s marvelous,” said the vis- 
itor. ‘“These men and women seem 
to know all about all these exhibits 
and they answer questions very intel- 
ligently. I am very interested to 
know that you have such efficient em- 
ployees . . . you see, I’m a modest 
shareholder of A. T. & T. stock.” 

Another visitor to the Fair ap- 
proached a girl narrator and asked if 
she were a long distance operator. 
He said he’d never met one, and won- 
dered if they looked like ““The Voice 
with the Smile.” 

The narrator said she was not an 
operator; but she took him over and 
introduced him to a long distance 
operator who was then on duty at the 
demonstration switchboard. 

Said the gentleman: “You do live 
up to your advertising.” 

When “Looking Ahead” was ex- 
hibited at the Texas State Fair at 
Dallas to 370,000 people, a Baylor 
University student majoring in speech 
was attracted by the attendants’ 
speaking qualities. Commenting on 
them, he asked, ‘‘What, for example, 
is the telephone job of that girl?” 
“That girl” was, it turned out, an 
elevator starter. 


A Historic Fair 


FAIRS AND TRADE SHOWS are not new 
in the commercial world. Histori- 
cally, fairs have existed since medie- 
val times, when they were started at 
the scene of religious gatherings. But 
gradually the needs of the crowds at- 
tracted merchants, and trade began 
to appear. The last century has seen 
the emergence of the exposition and 
trade show, along with the fair. 


Most Bell System Associated Com- 
panies participate in State and 
County Fairs. At these, and at trade 
shows, the telephone company takes 
its story out to the public. The com- 
panies participated in 105 fairs alone 
in 1950, with an estimated attendance 
at telephone exhibits of 4,150,000 
people. The messages they convey 
follow the pattern of open houses, 
and vary according to the company, 
community, and locale. 

At fairs, in particular, the crowd 
seeks entertainment as well as en- 
lightenment. The fact that 77 per- 
cent of the Chicago Fair’s paid at- 
tendance—or 1,321,000 people—vis- 
ited the ‘Telephone of Tomorrow” 
exhibit is indicative of the Bell Sys- 
tem’s skill in blending the two ele- 
ments. 

It is nearly 75 years since the tele- 
phone first received public recogni- 
tion at an exposition: the Philadel- 
phia Centennial, held in the Summer 
of 1876. Here Alexander Graham 
Bell, the telephone’s inventor, dis- 
played an early model of his “speak- 
ing telephone,” and here occurred the 
famous encounter between Bell and 
Dom Pedro, the Emperor of Brazil. 
The emperor was inspecting the ex- 
hibits, accompanied by the judges of 
the exposition, when he encountered 
Bell, whom he had known through 
his educational work for the deaf. 
Dom Pedro asked what Bell was 
doing there, and the latter described 
his invention and invited His Majesty 
to test it out. It was the emperor’s 
incredulous exclamation of ‘““My God 
—it talks!” which attracted the at- 
tention of the judges to what one of 
them later declared was the most 
wonderful thing he had seen in 
America. 











- 
) 


6 Bell Telephone Magazine 


WINTER 








Just 74 years later, the Brazilian 
consul at Chicago telephoned to Rio 
de Janeiro, Brazil, from the tele- 
phone exhibit at the Lake Front Fair, 
while ten hard-of-hearing children 
from Chicago’s Alexander Graham 
Bell School listened in. The call was 
answered—oddly enough—by a man 
named Bell: Mr. W. G. Bell, presi- 
dent of the utility company which 
provides the telephone service there. 

While that coincidence was pre- 
arranged, it is nonetheless a fact that, 
since the Paris Exposition of 1889, 
there has been a telephone exhibit at 


ee, 





every World’s Fair, to display to 
visitors from all the world the evi- 
dences of the progress of telephony 
in America.* 


Scientific Museums 


MuseEvuMs of science and industry are 
another source of telephone informa- 
tion for crowds of people. 

The basic idea behind museums is 
as old as man’s thirst for knowledge. 
Over the years, museums have be- 
come storehouses of information men 





*See “Some Historic Telephone Exhibits,” 
Pp 


Quarterly, July 1939. 
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This display in the Franklin Institute in Philadelphia is devoted to the telephone. In 
the foreground are shown transitors, laboratory-grown crystals, and items of Western 


Electric Company manufacture. 


The panels in the background are devoted to problems 


of transmission and switching 
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wanted. Today, mil- 
lions of children and 
grown-ups go to mu- 
seums of science to 
learn about nature’s 
phenomena. One of 
the marvels they want 
to know about is the 
telephone. For this 
reason, the Bell System 
now has major exhibits 
at the Museum of Sci- 





ence and Industry in 
Chicago and at the 
Franklin Institute in 
Philadelphia. 


The Chicago museum 
is one of the most 
beautiful and interest- 
ing buildings of its kind 
in the world. It uses 
every type of showman- 
ship, but is unique in that most ex- 
hibits permit audience participation to 
a degree not approached elsewhere. 
During 1949, the museum attendance 
was 1,666,500, with the audience 
divided about evenly among men, 
women, and children. Surveys show 
that 80 percent of the visitors see the 
Illinois Bell Telephone Company’s 
exhibit. Through the end of July, 
1950, three months after installation, 
a voice mirror had been used 100,568 
times, while a register on the overseas 
exhibit showed it had been operated 
49,664 times. 

The telephone theme unit at the 
Chicago museum tells dramatically 
the story of universal communica- 
tions. A diorama represents a typi- 
cal 500-mile section of country with 
numerous telephone central offices 
and mobile transmitters. By means 
of lights, buildings, and moving ve- 
hicles—a train, an auto, a ship, and 


speed your voice 





These visitors are learning about the operation of tele- 
phone relays in the Museum of Science and Industry 


in Chicago 


an airplane—use of telephone com- 
munications to reach anyone any- 
where can be shown. Visitors can 
operate the diorama by listening to 
a telephone receiver. While they see 
these calls traced out on the diorama, 
they hear a synchronized story. 
Other museum exhibits at Chicago 
include transmission, how your tele- 
phone works, new Bell Laboratories 
developments, hearing tests, the one- 
millionth Chicago telephone, West- 
ern Electric manufacture, crossbar 
switches, and the ever-popular ‘“Os- 
car demonstration” of binaural hear- 
ing. A small theater projects Bell 
System sound movies, and adjoining 
the theater is a children’s workshop 
where youngsters may work with 
various items of telephone apparatus. 
Another outstanding museum is 
the Franklin Institute in Philadel- 
phia. Founded in 1824, and de- 
signed to be a permanent memorial 














WINTER 








The ‘Panorama of Telephone Progress” 


in Montreal is representative of historical 


displays in several telephone company headquarters 


to Benjamin Franklin, it is dedicated 
to the promotion of the mechanic 
arts and the dissemination of scien- 
tific knowledge. 

About 300,000 people visited the 
Institute in 1950, and an estimated 
200,000 a year will view the Bell 
Telephone Company of Pennsyl- 
vania’s new exhibit there, which 
opened experimentally last April. 

The elements of the main displays 
are similar to those in the Chicago 
Museum of Science and Industry. 
They tell a basic research story as 
applied to the field of telephony. 

The layout consists of a circular 
room where the exhibits are set in re- 
cessed niches. It is on two floor 
levels, from which the various units 
may be viewed. Upon entering the 
room, visitors are directed by a sign 





to start the tour by ascending a stair- 
way. They then proceed clockwise 
around a ramp to the bottom of an- 
other stairway. At this point they 
may enter either a hearing-test room 
or continue the tour of the exhibits 
located on the lower floor level. 

The roster of exhibits covers such 
topics as speech and hearing, how the 
telephone works, transmission and 
switching, how dial switching works, 
overseas service, calls to mobile tele- 
phones, pathways for voice and vi- 
sion, cross-country operator dialing, 
the hearing test room, transistors, 
growing crystals, manufacturing dial 
equipment, the new handset, and 
microwave radio relay. 

The individual displays are de- 
signed for operation bv the visitors, 
by means of push buttons or dials, 
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Fairs 
Trade Expositions 
“Open Houses,” ete. 


1950 Exhibit ) 
Museums 
Other Permanent Exhibits 
Special Exhibits 


Total 


* Projection as of 12/15/50. 





using the telephone instruments as- 
sociated with the respective exhibits. 
Two exhibits are fully automatic and 
operate continuously for visitor ob- 
servation. The radio relay exhibit is 
designed for demonstration by an at- 
tendant, who is assigned to the ex- 
hibit room at all times. 

Museum telephone presentations 
are made clearly and comprehensively 
in three dimensions. Exhibits are de- 
signed to give ample opportunity for 
visitor participation. Utilizing light, 
color, motion, and various means of 
dramatic portrayal, such displays 
strive to make plain to everyone that 
the industrial application of science 
leads to the betterment of life on 
earth. 

Several Bell System companies 
have historical exhibits in their head- 
quarters building, and the Tele- 
phone Pioneers have often been the 
well-spring of contributions to such 
collections. Each year new ones are 
added, the latest being that of the 
Bell Telephone Company of Canada 
at Montreal. Called a “Panorama 
of Telephone Progress,” it presents 
the development of the telephone by 
significant stages, starting with the 
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BELL SysTEM 
Attendance 

1949 1950 Est.* 
2,900,000 4,150,000 
2,100,000 2,200,000 
800,000 800,000 
76,000 97,000 
1,500,000 2,000,000 
— 1,000,000 
— 1,500,000 
7,420,000 11,747,000 





telegraph and Bell’s early models. 
It ends with examples of the latest 
achievements in telephony, some of 
which have not yet been put into 
actual plant operation. 


THE BELL SysTEM’s audio-visual in- 
formation program is a teamwork 
undertaking. The Bell Laboratories, 
Western Electric, and Long Lines 
make significant contributions as new 
vistas of the art of telephony are re- 
vealed. All the Associated Com- 
panies take part, and many employees 
havea hand init. The results, shown 
above in terms of customer attend- 
ance, are impressive. 

Making possible those millions of 
face-to-face contacts is a constructive 
undertaking on a large scale, and the 
Bell System recognizes its oppor- 
tunity—and its responsibility. For 
there must be a carefully balanced 
combination of interest and informa- 
tion if so many people are to gain 
through them a better understanding 
of the telephone and its operation, 
and perhaps, too, ot telephone com- 
pany problems and policies and ob- 
jectives. 








Foresight, Sturdy Plant, and Swift Restoration Minimize 
Effects of the Most Violent Storm Ever Experienced in 
The North-Eastern Section of the Country 


Bell Companies in the East 
Withstand Heaviest Blow 


Judson S. Bradley 


THE GREAT and unexpected storm of 
November 25 was, the Weather Bu- 
reau reported, “the most violent of 
its kind ever recorded in the north- 
eastern quarter of the United States.” 
And to that statement many a weary 
telephone man and many a doubly 
busy telephone girl would have said 
a heartfelt 4men. 

For the past dozen years, the New 
England hurricane of 1938 has been 
the measuring rod against which all 
eastern storms have been tried. In 
the viciousness with which wind and 
rain and fire and tide combined to as- 
sault telephone plant, and in the num- 
ber of telephones put out of order, 
the New England hurricane has stood 
unequaled. But no longer. The Au- 
tumn storm of 1950, sweeping fiercely 
from West Virginia across Ohio and 
Pennsylvania, through New Jersey 
and New York and the six states of 
New England and on beyond, has in 
some respects outdone it. The tide 


along the Atlantic Coast was higher 
and in some places the snow was 
deeper than ever before, and in one 
day more telephones were knocked 
out of service than during the earlier 
catastrophe. 

Wind was the arch villain. Its 
ferocity was brutal. Over vast areas 
it unroofed houses or blasted them 
from their foundations. Barns it 
blew apart, water towers and silos 
it toppled, commercial structures it 
damaged wherever and however it 
could. 

Wind alone, when of the force of 
that gale, is a ruthless destroyer. Ac- 
companying it were snow and sleet 
and rain. They were all manifesta- 
tions of weather, and which one 
turned up depended pretty much on 
geography. But all three served, in 
one place and another, to increase the 
damage and complicate the tasks of 
reconstruction. Combined with wind, 
they sired a catastrophe. Its tragedy 
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The tide along the Atlantic coast was the highest . . 


is mourned in hundreds of deaths. 
Its damages are tallied in hundreds 
of millions of dollars. 


Wind 
WIND topples trees. 

Trees fall on wires and cables and 
break them off or bear them to the 
ground. 

That, in brief, is the principal rea- 
son why more than 600,000 tele- 
phones were put out of service on 
November 25. Why calls could not 
go through on 3,200 toll and long 
distance circuits. Why 
129 central offices were 
isolated from the rest 
of the Bell System wire 
network. Why the esti- 


tion will run to as much 
as $7,500,000. 

That is the principal 
reason, but it isn’t the 


only one. Not by a 
good deal! Snow is in 


the picture, too. In 
West Virginia and Ohio 
and Western Pennsy]l- 
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vania, more snow fell, 
and drifts were deeper, 
than ever before. 
Transportation of ev- 
ery kind collapsed. And 
people did what they 
usually do in such cir- 
cumstances: they turned 
to the telephone, to 
transact their business, 
to give and to obtain re- 
assurance, to take care 
of all the interests and 
necessities an emergency 
imposes. 

Even though tele- 
phone plant in this part of the storm 
area suffered relatively little damage, 
telephone switchboards were soon at- 
tempting to handle peak loads of calls 
with too few operators. For blocked 
streets and highways stymied tele- 
phone people just as it did others. 
There are many tales of both men 
and girls whose courage and stamina 
overcame great obstacles to meet 
their obligations to the public by re- 
porting for duty. Girls who had been 
taking late tricks the night before 
stayed on in rest rooms or nearby 





. . « and in places the snow was the deepest on record 
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Sleet was an enemy in the suburbs... 


hotels, to be on hand when needed. 
Supervisors and former operators 
took up cords. Girls who were off 
duty reported. Plant men got out 
heavy construction trucks and col- 
lected operators. At some times and 
in some places, telephone calls were 
answered only on an emergency basis. 
But all important ones were taken 
care of, and it was not long before all 
calls were being handled. 

Western Pennsylvania was fortu- 
nate in escaping major damage to out- 
side plant. But both sleet and floods 


arassed parts of the Central Area, 
and torrential rains accompanied the 
gale which staggered much of the 
Yet despite its own 


Eastern Area. 





troubles, the Bell Telephone Com- 
pany of Pennsylvania was able to 
send five crews to the aid of its neigh- 
bor, the New Jersey Bell Telephone 
Company. 


“*Hot’” Wires 


New JERSEY was, proportionately, 
hardest hit of all the Companies af- 
fected by the storm. By the time its 
fury had abated, Saturday evening, 
2,000 cables were damaged or 
broken, and 135,000 telephones were 
dead. 

Here, as wherever trees blew 
down, there was an important sec- 
ondary cause of damage to wire and 
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. . . and in the open countryside as well 


cable and of the failure of telephone 
service. Like the telephone com- 
panies, the light and power companies 
in the region suffered extensive dam- 
age to their wires. Their wires were 
“hot,” however, and when they fell 
across telephone lines, they were 
likely to inflict power burns on the 
telephone cables. Short circuits and 
arcs would melt the cable sheath, 
damage the wires, and admit mois- 
ture; and if the cables had withstood 
the gale so far, they then went out 
of service—pronto. Moreover, in 
many cases telephone men could not 
start the process of untangling and 
repairing their own plant until cur- 
rent had been cut off in the live power 


wires. Telephone and electric com- 
panies throughout the storm area rec- 
ognized that they were both victims 
of the unpredictable forces of Na- 
ture, and codperation among them 
was cordial. 

In New Jersey, telephone forces 
5,000 strong were on the job by day- 
light on Sunday morning—the day 
after the big blow—to tackle the big- 
gest repair job they had ever encoun- 
tered. Test Bureau forces met an 
avalanche of trouble reports head-on, 
while operators who had struggled 
through the storm to bear a hand 
faced switchboards ablaze with light 
—‘‘permanent” signals caused by 
damaged cables. 
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Playing on the Bell 


System Team 





WuHatT membership in the Bell Sys- 
tem means, to both telephone work- 
ers and telephone users, was made 
evident once again when, promptly 
on Monday morning, trucks with men 
and their equipment began rolling in 
to New Jersey from other Bell com- 
panies which had been less hard hit 
and could spare them: the Chesa- 
peake and Potomac, the Ohio Bell, 
the Bell of Pennsylvania, and, later 
in the week, the New York and the 
Southern New England Companies. 
They were a welcome sight to the 
beleaguered New Jersey Bell men, 
and, because they had their tools and 
knew their stuff, they could be greeted 
in one breath and given their assign- 
ments in the next. 
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The storm which raised such havoc 
in New Jersey kept right on going 
into New York State, throttle wide 
open and whistle blowing. Actually, 
the New York Telephone Company 
took the severest beating of all, on 
the basis of telephones out of serv- 
ice: 222,000. They were, however, 
spread out over an area from Long 
Island to the Canadian border. 
There had long been in existence 
here, as in all Bell Companies, an 
emergency plan to meet just such a 
disaster; and by Suaday morning, 
9,500 men—the normal Sunday ros- 
ter is less than 1,000—were at work 
throughout the Company’s three 
areas, battling against odds that often 
included snow, sleet, and freezing 
temperatures, to get lines back in 
service. By the middle of that week, 
all but a few were again in working 
order. 
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More than telephone plant was damaged here 
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That Sunday was a day that opera- 
tors will not soon forget, for the 
trafic averaged probably 70 percent 
above normal. On the following day 
an all-time record was set in New 
York City with a total of 20,087,000 
calls. 


Trouble in New England 


IN Connecticut, which is served by 
the Southern New England Tele- 
phone Company, more than 80,000 
telephones were victims of that Satur- 
day’s storm, mostly along the Coast 
and in the central part of the state. 
As service was brought back to nor- 
mal in the upper part of the state, 
men were transferred to the shore 
areas, and by the following Wednes- 
day night, a convoy of 30 trucks, with 
their crews, was off for New Jersey. 
One of the most unusual incidents 





XUM 


of the whole storm period was the 
conversion of a telephone central of- 
fice from manual to dial operation, 
exactly as scheduled, at 7 A.M. on 
Sunday, November 26—the day 
after the gale. The event, in Wal- 
lingford, Connecticut, had long been 
planned, and 5,000 customers had 
been notified; so, while more than 
1,000 telephones were out of order 
in the Wallingford exchange, they 
would be neither more nor less out 
of order in a dial office than in a 
manual office, and the event took 
place successfully even as repairs 
were being carried on throughout the 
town. 

East and north of Connecticut lie 
the other five states comprising New 
England, the territory of the New 
England Telephone and Telegraph 
Company. It is the most easterly 





A splicing team works on cable down in the snow 

















The Other Side of the Picture 


Damage is spectacular. Broken 
poles and tangled wires beside the 
road bespeak the fury of the storm. 


Truck 


convoys rolling to the scene, skilled 


Restoration is encouraging. 


crews working valiantly to restore 
service, are a reassuring sight. 
Such 


They make news. 


things attract attention 

But there is another side to the 
picture: the telephone plant which 
withstands the storm’s assaults, the 
service which does not falter. Even 
in an emergency, they are pretty 
much taken for granted. And they 
are by far the larger part. 

Let’s look at this in terms of just 
one hard-hit Area of one telephone 
company, by way of making the point. 

The storm put 39,000 telephones 
out of order there. But those tele- 
phones were 5.7 percent of all the 
telephones in that Area; and, because 
some people had extension telephones, 
actually only 5.25 percent of all cus- 
tomers were affected. Now, that is 
still a lot of people without service, 
and it is scant consolation to a man 
with a useless telephone to know that 
But the 


fact is that close to 95 out of every 


he is part of a small statistic. 


hundred telephones stayed in service; 
that for every customer who could 


not make a call, there were nearly 20 
who could. 

Incidentally, of those 39,000 tele- 
phones, better than 95 per cent— 
37,050—were repaired within twenty- 
four hours. 

About 400 poles in that Area went 
down. But statistically they were 
twenty-four one-hundredths of one 
percent of all the telephone poles in 
service there. In other words, about 
159,500 poles stood firm against the 
most violent storm of its kind ever ex- 
perienced in that part of the country. 

Or take, on the broader stage of 
the whole storm-stricken territory, 
the 475 telephone buildings which 
continued to furnish service despite 
the failure of their commercial power 
supply. Had not arrangements been 
made to overcome just such a situ- 
ation if ever it should arise, who 
knows how many times greater might 
have been the number of telephones 
out of order, how many communities 
might have been entirely deprived of 
service ? 

Interruption to telephone service 
on such a scale is a serious matter. 
It must not be—and is not—taken 
lightly. 
incomplete if it did not point out the 


But this account would be 


brighter side of the picture. 
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section of the United 
States, and as the storm 
traversed it on its way 
out of the country, it 
did still further dam- 
age to the region’s tele- 
phone service. When 
|| it had passed, 125,000 
telephones were silent. 

In Vermont, worst 
| damaged of the New 
|| England states, the 
|| storm exhibited the 
|| characteristics of a tor- 
|| nado, using hit-run tac- 
tics as it struck cruelly 
' | at one point and passed 
|}another by unscathed. 





5 | ty a E, ne of the Thousands of feet of aerial cable had to be replaced 

c- New England Tele- 

y. phone Company’s tele- 

of phones in that state were out. But the middle of the following week such 
y, 5,000 of the Company’s men met the _ progress had been made in the other 
-h || storm’s bleak challenge with a dawn- states which the Company serves that 
te to-dark restoration schedule, and by 360 men could be sent to the aid of 
- their fellow workers in 
en | . ¢ “ibilitenaatal  . the Green Mountain 

State. Vermont took 

‘u- 

x longer than the other 
“ New England states to 

a straighten out, but the 

_ damage there too was 

_ licked by organization, 
of materials, and_ skilled 

and loyal workers. 

rice 

ter. SINCE we noted earlier 

ken that 600,000 telephones 
be were put out of service 
the in one day—Saturday, 


November 25— it is ap- 
propriate to observe 
that more than _ half 
that number were re- 
[Mobile telephone service was important in maintaining stored within the next 
— emergency contacts two days, and that by 
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the end of the week all were again in 
working order, as the result of extra- 
ordinary, persistent, and well-organ- 
ized efforts—except for scattered 
cases in New Jersey and Vermont. 

Wires of the Long Lines Depart- 
ment, which weave a web of circuits 
interconnecting the nation’s tele- 
phones, were likewise victims of the 
storm. About 675 circuits were put 
out of order, and most of those were 
restored within the next 24 hours. 
And at some Long Lines central of- 
fices in the stricken territory, the 
number of telephone calls placed was 
far more than on a normal day: as 
much as 83 percent above the aver- 
age in one city. 





Night work carried on by flood light speeded the restora- 


tion of service 


Western Electric Plays on 
the Same Team 


THE SAME FORM of Bell System or- 
ganization which makes possible the 
interchange of employees during 
times of great need also contributes 
mightily to another factor in the 
restoration of telephones to useful- 
ness. For the Western Electric 
Company, whose business is the man- 
ufacture and supply of telephone ap- 
paratus and equipment, is a member 
of the Bell family, and, like the Op- 
erating Companies of the System, 
Western has only one ultimate objec- 
tive: service to the telephone user. 
That objective it reaches through 
its knowledge of telephone company 
needs, through its great 
manufacturing capacity, 
and—additionally— 
through the spirit of 
service of its employees, 
which matches that of 
their colleagues in the 
Operating Companies. 

When reports of dam- 
age hurtled into the 
Western Electric’s dis- 
tributing houses in the 
affected area, early on 
the morning of the 
storm, the first move 
was to line up ware- 
housemen in_ prepara- 
tion for rush calls for 
replacement equipment. 
As high winds con- 
tinued and more and 
more trees went down, 
the rush calls came— 
and the big demand was 
for drop wire and asso- 
ciated line equipment. 
By that night, all drop 
wire had been shipped 
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not only from the distributing houses 
but from Western’s Point Breeze 
Works in Baltimore as well. Point 
Breeze started Sunday noon to make 
drop wire on a round-the-clock sched- 
ule, and some of it had scarcely 
cooled by the time it was being used 
to restore service in New Jersey on 
Monday. Within that week, West- 
ern Electric shipped 18,000,000 
linear feet of drop wire. That is a 
big figure; but it is no less typical 
of Western Electric’s response to the 
need than is its Pittsburgh House’s 
ability to get 500 telephone sets 
through blizzard-blocked lines to 
Harrisburg in the mail car of a pas- 
senger train, or its Supplies Service 
organization’s skill in 
routing five cars of 
poles from the south 
around flood areas to 
fast delivery on Long 
Island, where there was 
urgent need for them. 
Shipment of key items 
by air was a usual pro- 
cedure. Dozens _ of 
similar instances of the 
dovetailing of problem 
and solution could be 
cited, such is the quick- 
working relationship of 
the Operating Tele- 
phone Companies and 
Western Electric in the 
Bell System scheme of 
things. 


WHILE 129 central of- 
fices were isolated for 
brief periods, a total of 
475 telephone buildings 
would have been in a 
far more serious situa- 


tion—unable to give service at all—if 
it had not been for emergency prepa- 
rations made long since. For the 
commercial electric power which 
served those 475 buildings and nor- 
mally kept the lines operating and the 
bells ringing, succumbed to the devas- 
tating force of the storm. 

Such a situation had been foreseen, 
however. In 190 of the larger build- 
ings, gasoline or diesel engine gener- 
ators are part of the regular stand-by 
equipment. Portable engines were 
readily available to about 200 others. 
And in the remaining buildings, bat- 
tery reserves had been designed to be 
adequate to the emergency demands 
made upon them. 





A “power burn” may be seen in the cable just ahead of the 
splicer’s right hand 
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Crews borrowed from other 
Bell companies came to the 
help of their New Jersey 
colleagues both aboard their 
own vehicles and by train 


The new radio relay systems also 
gave striking evidence of their reli- 
ability. Between Boston and Chi- 
cago, six stations were among those 
without commercial power, but auto- 
matic emergency generators took up 
the load and there was no failure of 
service. * 

Mobile radio telephone units again 
proved their value. One was dis- 
patched to break the isolation of a 


*See page 225. 





small New Jersey community, for in- 
stance, but surrounding hills were 
found to be blanketing its signals. 
The engineers then drove it to the 
top of the highest hill, set up shop 
at one end of an open-wire span, and 
provided emergency service until a 
cable was repaired late that after- 
noon. Elsewhere, other radio units 
were rushed to several hospitals, 
where they relayed summonses for 
doctors and nurses and blood donors. 
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And in Vermont, where difficulties 
were of the severest, several mobile 
radio units were used to furnish serv- 
ice until wire circuits could be re- 
established, while the augmented re- 
pair forces in the state also used some 
units for supervisory and dispatching 
purposes. 


The Three Ms 


IMPLICIT in every page of this 20th- 
century saga is not only the skill but 
the loyalty and devotion of the men 
and women who furnish our tele- 
phone service day in and day out and 
who rise selflessly to the needs which 
some extraordinary situation imposes 
upon them. 

There are three Ms which have a 
peculiar significance in such gigantic 
tasks as this. 

Men—meaning the men and 
women of the Bell System—is the 





first M. Another M is for Mate- 
rials, which are supplied quickly and 
in the necessary quantities by the 
Western Electric Company. The 
third M stands for Money. It takes 
but an instant’s reflection to realize 
that only a financially strong and 
healthy system could face up to an 
emergency of such dimensions. 

That particular emergency is over. 
The calls flow smoothly again. So 
it is not inappropriate to close this 
narrative with a jest—a jest which, 
often repeated in the harried days 
after the storm, still has its point. 
Somebody asked a Western Electric 
employee at one of the distributing 
houses, as things quieted down, what 
the supply job had been like. “It had 
us jumpin’ for a while,” he answered, 
“but all in all it was a pretty normal 
emergency.” 

In that jest lies a world of truth. 


Western Electric merchandising supervisors give the go-ahead to a load of telephone plant 
items headed for the storm area 











The A. T. & T. Company's Annual “Telephone Statistics 


Of the World” Summarizes Much Information about the 


Telephones in Service on All Continents 


Where the World’s 
Telephones Are 


Elizabeth Wrenshall 


THERE WERE approximately 70,- 
300,000 telephones in service in the 
world on January 1, 1950. 

We in this country have available 
to us, on the average, one telephone 
for every four persons; the world 
outside the United States has one 
for every 74 persons. 

Pertinent data about the distribu- 
tion of telephones by countries are 
published in Telephone Statistics of 
the World, the most recent issue of 
which has just been released. This 
survey is compiled annually by the 
Chief Statistician’s Division of the 
American Telephone and Telegraph 
Company. Its statistics, supplied by 
some 300 government administra- 
tions or telephone operating com- 
panies throughout the world, present 
the only authoritative picture of total 
global telephone distribution. 

Although the ultimate goal of 
being able to talk with any person at 
any time, wherever he may be, and 


at a reasonable cost, is still somewhat 
short of attainment, astonishing 
progress has been made toward its 
realization. The “electrical toy” 
which, three-quarters of a century 
ago, was judged to be interesting but 
of no practical value, is now re- 
garded throughout the _ civilized 
world as being a commonplace neces- 
sity. Today, approximately 96 per- 
cent of the world’s 70,300,000 tele- 
phones may potentially be connected 
with those of the Bell System, 
thereby bringing closer to us even the 
most remote of the habitable parts 
of the earth. 

Not only are our places of busi- 
ness and residence interconnected, 
but we may speak from speeding ves- 
sels, motor cars, and trains. 

Emerson could not foresee our 
efficient present-day system of com- 
munication, but he described it well: 

“We had letters to send. Cou- 
riers could not go fast enough, nor 
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CS 
he TELEPHONES IN CONTINENTAL AREAS 
January 1, 1950¢ 
Total Telephones Privately Owned Ausenatic wee 
Continental 
Area Per Per Per Per Per 
Cent 100 Cent : Cent 7 Cent 
Number of oan. Number of Number of Number of 
Total | jation Total Total Total 
World | Tels. | Tels. | Tels. 
North America. | 43,424,100] 61.8} 26.5 |43,078,900| 99.2 | 29,114,100] 67.0 43,406,200} 100 * 
Middle America 23,900} 0.7 1.0 485,300) 92.6 349,200) 66.7 08,300} 97.0 
South America.| 1,657,000} 2.4] 1.5 845,500) 51.0 | 1,214,700) 73.3 | 1,535,100) 92.6 
AMERICAS........ 45,605,000} 64.9| 14.1 |44,409,700) 97.4 | 30,678,000) 67.3 | 45,449,600) 99.7 
ae 20,000,000} 28.4) 3.3 | 2,896,700) 14.5 | 12,900,000) 64.5 | 17,960,000) 89.8 
Se 805,600} 1.1) 04 12,400) 1.5 525,400) 65.2 668,400} 83.0 
eee 2,367,000} 3.4] 0.2 176,200) 7.4 978,000) 41.3 | 1,564,000) 66.1 
CEBAMEA... 2052. 1,522,400) 2.2) 11.3 100,000} 6.6 948,600) 62.3 | 1,508,000) 99.1 
WOME. 5 .csc0s 70,300,000} 100.0} 3.0 |47,595,000| 67.7 |46,030,000| 65.5 | 67,150,000] 95.5 
* Partly estimated; data reported as of other dates have been adjusted to January 1, 1950. 
+ Less than 0.05 per cent do not connect. 














far enough; broke their wagons, 
foundered their horses; bad roads 
in Spring, snowdrifts in Winter, heat 
in Summer—could not get their 


phones than have South and Middle 
America combined. 


MIDDLE AMERICA 


hat horses out of a walk. But we found 
ing that the air and the earth were full About ome porren of the Western 
its of electricity, and always going our Hemisphere s telephones are located 
oy way, just the way we wanted to send. in Middle America. Bermuda has 
ury Would he take a message? Just as the highest telephone development 
but lief as not; had nothing else to do; within this grouping, with 15.6 tele- 
ro would take it in no time.” phones per 100 population. Mexico 
zed ranks first in respect to number of 
_ Telephones Considered by telephones in service, with 273,555. 
er- ee ee More than half of Mexico’s tele- 
ele- phones are located in its capital city. 
ted As MAY BE SEEN in an accompanying 
em, table, 41.8 percent of the total num- SOUTH AMERICA 
the ber of telephones in the world are ' , 
arts located on the continent of North Argentina leads in number of tele- 
America. Ninety-four percent of Phones in South America, with 717,- 
USI- North America’s telephones are in 000. Of that number, 72 percent 
ted, the United States. The ratio of are in the city of Buenos Aires. 
ves- | telephones to population obtaining Brazil, where telephony was intro- 
on this continent, 26.5 telephones per duced as early as 1881, ranks second 
our 100 inhabitants, is eight times that in respect to absolute numbers, with 
om- for Europe, which continent ranks 38 percent of its total in Rio de Ja- 
vell: | second in telephone density. The city neiro. Chile occupies third place; 
~Ou- of New York alone has more tele- approximately 55 per cent of that 


nor 
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country’s telephones are grouped in 
its capital city, Santiago. 
EUROPE 

In considering total telephones by 
continents, Europe ranks second in 
respect to both absolute number 
and telephone density. The United 
Kingdom has more than twice as 
many telephones as has any other 
European country, but ranks fifth in 
telephone density among the large 
countries of Europe. Nearly 30 per- 
cent of the United Kingdom’s tele- 
phones serve Greater London. 

In point of absolute size, Ger- 
many’s telephone system is Europe’s 
second-largest. France’s system 
ranks third, with 26 percent of its 
telephones in Paris. Sweden’s is 
fourth in size (22 percent in Stock- 
holm). The telephone system in the 
U.S.S.R. ranks fifth, that of Italy 
sixth (19 percent in Rome). 

Considering the number of tele- 
phones in proportion to population 
in Europe’s telephonically important 
countries, the first five are, respec- 
tively, Sweden (22.8), Switzerland 
(18.2), Denmark (15.8), Norway 
(13.3), and United Kingdom (10.2). 

Europe and the Americas, in the 
aggregate, have 93 percent of the 
world’s telephones. 


AFRICA 


805,600 telephones were reported 
to be in service in the continent of 
Africa, nearly 52 percent of them 
being in its southern-most country, 
the Union of South Africa. The 
regions on the north coast, i.e., Al- 
geria, Egypt, Morocco and Tunisia, 
account for 35 percent of the total. 
This leaves only 104,728 telephones, 
or about the same number as in Rich- 


mond, Va., to serve all the rest of 
Africa’s large territory. 


ASIA 


Asia, with its vast expanse of land 
and its enormous population (more 
than half of the world’s inhabitants), 
has approximately the same number 
of telephones as those in service in 
the two cities of Chicago and De- 
troit combined; and of that number, 
71 percent are in Japan. There is 
but one telephone, on the average, 
available to every 2600 people in 
India, one to every 1840 in China. 
In Asia, the concentration of tele- 
phones in principal cities is high: 44 
percent of India’s are in the two 
cities of Bombay and Calcutta, 16 
percent of Japan’s in Tokyo, 37 per- 
cent of China’s in Shanghai. In 
Thailand, 100 percent of the tele- 
phones are located in the city of 
Bangkok. 

Israel leads Asia’s countries in re- 
gard to telephone density with 2.1 
telephones per 100 population, fol- 
lowed by Japan with 2.0. 


OCEANIA 


Australia has 1,066,385 _ tele- 
phones, which is 70 percent of the 
total number in service in Oceania. 
Nearly half of Australia’s telephones 
are located in the two cities of Mel- 
bourne and Sydney. 

The telephone system of New 
Zealand is second in size among 
Oceania’s countries. Telephone dis- 
tribution in New Zealand is rela- 
tively even. Approximately 40 per- 
cent of the total are in the four 
largest cities. These cities in the 


aggregate have a telephone develop- 
ment of 18.7. 


The balance of the 
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Through overseas radio telephone transmitting stations such as this one at Lawrenceville, 
N. J., calls can reach 85 foreign countries or areas 


country has a development of 18 tele- 
phones per 100 of the population. 


Telephones in Large Countries 


As OF JANUARY I, 1950, there were 
ten countries in the wor!d which had 
more than one millica telephones 
each. These, in order according to 
the number of telephones in their sys- 
tems, were: the United States, the 
United Kingdom, Canada, Germany, 
France, Japan, Sweden, U.S.S.R., 
Italy, and Australia. 


THE UNITED STATES 


On January 1, 1950, there were 
40,709,398 telephones—about 58 
percent of all those in the world— 


in service in the United States, 
operated entirely under private 
ownership. The use of the tele- 


phone in this country has kept pace 
with the growth in population. In 
the decade from 1940 to 1950, no- 
tably, the absolute increase in the 
number of telephones and that in 
our population both approximated 
19 million. We had 13.5 million 
more telephones at the beginning of 
1950 than we had on VJ day. Dur- 
ing the year 1949 alone we added 
more than 2.5 million telephones, or 
more than were in service in all of 
France at the end of that year. 

Not only are more telephones 
being used, but they are being used 
more often: 355.1 telephone calls per 
capita were made in this country in 
1949, as compared with 254.6 for 
the year 1944. The calls are lasting 
for a longer time, too. The average 
duration of a toll call, as reported 








i) 





by the Long Lines Department of 
American Telephone and Telegraph 
Company, has increased by approxi- 
mately half a minute during the past 
five-year period. 
THE UNITED KINGDOM 

The world’s second-largest tele- 
phone system, that of the United 
Kingdom, reported 5,177,370 tele- 
phones as of March 31, 1950. This 
number represents 5,122,369 tele- 
phones operated by the British Post 
Office, and 55,001 operated by the 
telephone departments of the city 
of Hull and of the islands of Guern- 
sey and Jersey. In respect to tele- 
phone density, the United Kingdom 
ranks ninth among the large countries 
of the world. The British telephone 
system, instituted under private own- 
ership in 1878, was subsequently pur- 
chased by the government and is op- 
erated by the General Post Office. 
The United Kingdom is served by 
the world’s largest government-owned 
telephone system. 


CANADA 


Canada’s telephone system occu- 
pies third place in respect to both 
absolute numbers and telephones per 
100 of the population. More than 
four-fifths of the total number of 
telephones in service are operated 
under private ownership. Canada’s 
two largest cities, Montreal and To- 
ronto, together contain 27 percent of 
the Dominion’s telephones. 


GERMANY 
Germany ranks fourth in point of 
absolute number of telephones in 
service. Approximately 88 percent 
of the total are in Western Germany, 
which has a development of 4.4 tele- 
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phones per 100 population. The 
telephone development of Eastern 
Germany plus Berlin is 1.4. Before 
World War II, Germany’s telephone 
system was the largest outside the 
United States. It is entirely 
government-owned. 





FRANCE 


Telephone service was initiated in 
France in 1879 under private owner- 
ship. The government purchased 
the system in 1889, and has con- 
tinued to operate it since that time 
under the Ministry of Posts, Tele- 
graphs, and Telephones. As com- 
pared with the other telephone sys- 
tems of the world, that of France 
ranks fifth in number of telephones 
in service. It ranks thirteenth in re- 
spect to telephone density, when 
compared in this respect with the 
world’s large countries. 


JAPAN 


Japan, with 2.0 telephones per 100 
of the population, has the sixth larg- 
est system in the world, wholly 
government-owned. 

SWEDEN 

Sweden, with 1,593,522 tele- 
phones in service, is second only to 
the United States in respect to tele- 
phone density (22.8 telephones per 
100 of the population). In Sweden, 
as in so many other countries, teleph- 
ony was introduced through private 
initiative. The government, which 
later acquired the private systems, 
today operates all but 0.1 percent of 
Sweden’s telephones. The city of 
Stockholm has 22 percent of the 
total number in service. This city, 
with 46.9 telephones per 100 of its 
population, occupies third place 








lanl 


SU oO 


wh 
are 
Sta 
phe 
tra 
rel: 
IO¢ 
thi 


cou 
Cit 
NE 
as 


pop 
poli 


leac 
one 








in 
“T- 
ed 
yn- 
ne 
le- 


ys- 
nce 
nes 


Men 
the 


100 
irg- 
olly 


tele- 
y to 
tele- 
per 
den, 
eph- 
ivate 
thich 
ems, 
nt of 
y of 
~ the 
city, 
»f its 
place 





Yim 


1950-51 


Where the World’s Telephones Are 25 


Is 





among large cities of the world in 
respect to telephone development. 


U.S.S.R. 
The telephone system in _ the 
U.S.S.R. ranks eighth in size. The 


estimated 1,500,000 total of tele- 
phones in service results in a tele- 
phone development of 0.7. 


ITALY 


The telephone service in Italy is 
operated by five concessionary com- 
panies, one in each of the five zones 
into which the country has been di- 
vided for this purpose. Each com- 
pany operates local and toll service 
within its zone. The government 
operates interconnecting long dis- 
tance service throughout the country. 
Italy ranks ninth among the countries 
of the world in respect to absolute 
number of telephones, with 1,118,685. 
More than one-third of Italy’s tele- 
phones are located in its two largest 
cities, Rome and Milan. 


AUSTRALIA 


The Commonwealth of Australia, 
which embraces almost as much land 
area as does continental United 
States, reported 1,066,385 _ tele- 
phones as of January 1, 1950. Aus- 
tralia’s telephone development is 
relatively high (13.2 telephones per 
100 population), although it ranks 
third in this respect among Oceania’s 
countries. 


Cities 

New YorK cannot boast of having 
as many telephones per 100 of its 
population as have some other metro- 
politan areas, but in absolute number 
of telephones it firmly maintains 


leadership, with 2,956,832. Only 
one country, other than the United 


States, has more telephones than are 
in service in the city of New York. 
In 1879, a single card bearing 252 
names comprised the New York tele- 
phone directory. In July, 1949, one 
million copies of the Manhattan di- 
rectory were printed, listing 672,100 
names on 1,644 pages. 

Greater London ranks _ second 
among the world’s cities in point of 
number of telephones in service with 
1,526,548; Chicago ranks third (1,- 
495,900); Detroit fourth (828,- 
795); Los Angeles fifth (827,582). 

Telephone density in large cities 
is at its greatest in Washington, 
D. C., with 58.8 per 100 inhabitants. 
San Francisco, which for some years 
led the other cities of the world in 
this respect, is second with 54.5, and 
Stockholm is third with 46.9. 

More than 25 large cities in the 
United States have a telephone den- 
sity greater than 40 per 100 of the 
population. 

People in rural areas have learned 
to appreciate and to demand good 
telephone service. Since the war, 
there has been an increase in farm 
telephones of approximately 50 per- 
cent in the United States. In most 
countries, a large proportion of the 
telephones are concentrated within 
their metropolitan areas, whereas 
only some seven per cent of this coun- 
try’s telephones serve the city of 
New York, for example. Localities 
in the United States having less than 
50,000 population in the aggregate 
are served by more than three and 
one-half times the number of tele- 
phones in all of the Western Hemi- 
sphere outside the United States. 
More than two-fifths of our tele- 
phones serve places with less than 
50,000 population. 

(Statistical tables on pages 258-267) 
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+ Less than 0.1. 


* Partly estimated 
(5) March 31, 1950. 








TELEPHONE DEVELOPMENT OF LARGE CITIES 
January 1, 1950 


Data relate in general to exchange or zone areas of the cities served. 
‘sually such areas are larger than the corporate areas. 








| Ratt | | | Esti- 


























| meted ro | Tele. mated — Tele- 
Country and City | Popu- | Number seven Country and City opu- svemocr phones 
(or Exchange Area) «y wen. Se ory (or Exchange Area) — —— "Neo 
Thou- lation | Thou- | lation 
sands) | | sands) | 
— a |_—_——_| —___ 

ALGERIA: || Cua: | 
eee | 320} 31,872 | 10.0 Een 924| 79,464 8.6 
eee 103 | 2,444 2.4 
Constantine... . 120 | 3,785 | 3.2 || DENMARK: 

GR 6 65.0 0 256 12,229 | 4.8 | re 65 14,762 | 22.7 
} ee 25,422 | 22.3 

ARGENTINA: Copenhagen.........| 972] 314,351 | 32.3 
Buenos Aires. . 4,300 | 519,070 | 12.1 are 99 19,201 | 19.4 

AUSTRALIA: | FINLAND: 
ao sete eee = rie = Helsinki............ 388| 86,236 | 22.2 
cae... 81} 12/492 | 154 coe eee 
Melbourne. . 1,290 | as. ~ ren 
Newcastle. . : 134 12,303 9.2 || FRANCE: 
eee ee ee Bordeaux........... 255| 34,358 | 13.5 
Sydney............/ 1,571] 266,553 | 17. L>Havre..........| 130] 125306] 9.5 

asia ge seers 211| 22,697 | 10.8 

‘ . eo eee 547 64,801 | 11.8 
I cata 8 ah cae eae 225 19,813 8.8 ; . f 
Viewss.........202. |1,550| 201/214 | 13.0 SENOS = => >= | SS) Senet oe 

| *» ’ ae 202 17,150} 8.5 

—— = “seiner | Seg 22,444 | 10.5 

: i eee .| 2,760} 610,270 | 22.1 
meee s-s--es--| Bl Se Eee... | '180} 19/813 | 11.0 
Charle - ialiaite ‘| ove | “26'615 “07 St. Etienne... .. 180 13,846 | 7.7 
Ghen eee ees 95 |} 718 74'254 Wi | Strasbourg...... | 178 18,445 | 10.4 
. ong Paaasxtes 3661 44195 | 121 WO iecasxans 266| 18,722] 7.0 
UR. kc een ee ‘ 2. 

a ee > 

Co ea 77 14,532 | 18.9 Genmany: 

—— a eee .| 3,308} 100,377 | 3.0 
Belo Horizonte... . 300 11,165 3.7 || — < feb iheiualadie a: ry 10.4 
Porto Alegre... 33) 12373) 35) See: os) eeanel os 
Rio de Janeiro. 230i SN es Oe: 4 ia , 
an | "230 12'904 56 OS eee ere 60 24,014 4.0 
Sao Paulo 1.840] 106'649 5.8 Frankfort-on-Main ..| 619 59,469 | 9.6 
si 7 ae eee . Hamburg-Altona....| 1,578| 166,137 | 10.5 

Canepa: Hanover. SNES CE 486 33,425 6.9 
Colery............| 20] samsi me | Be....---.-. 4 4 By 
Edmonton. . ..| 140 33,465 | 23.9 || as * * “7 rey ° 
Halifax... . ..| 118] 34:787| 20.5 || Stuttgart...... --| 027) 43,328 | 6.9 
Hamilton. . ..| 200] G2api sno | Waeteten..........) 218) i57ir) 72 
London... . 115 34,944 | 30.4 || _— 

N al. . ...-{ 1,318] 361,72 7. : | 

a | a yin one Honolulu...... | 238 71,186 | 29.9 

Quebec... . . 210| 53,556 | 25.5 

Toronto... . ..| 915} 371,764 | 40.6 || ICELAND: ~ . 

Vancouver. . ..| 426] 129,096 | 30.3 || Reykjavik... -| S57] 11,696 | 20.5 

Victoria.... ie 99 30,628 | 30.9 

Windsor... «| $52 40,434 | 26.7 || INnpta: (1) 

Winnipeg...........| 368] 88,150| 24.0 || Bombay...........|3,700| 29,473] 0.8 
| Caltts.........../598 27,824 | 0.5 

CHILE: | 
Santiago...... «««) 262 72,574 | 6.2 INDONESIA: 

Valparaiso........ | 183 9,567} 5.2 Bandoeng.......... 692 4,104 0.6 

















(1) March 31, 1949, 











TELEPHONE DEVELOPMENT OF LARGE CITIES—Continued 








Esti- 





























Esti- | | 
eng —o a. _— Nemt — 
Country and City ope; | Num anny Country and City ‘opu- | Number eng 
or Exchange Area) | = Petephenes To om Exchange Area) } — | Pdeshoue p cbosy 
| Thou- lation |} | Thou- lation 
| sands) sands) | 
IRAN: | NETHERLANDS } 3 
Teheran 750 9,126 1.2 (continued): : 
Eindhoven. . ee 1441; 9165) 65 | 
[RAQ: Enschede. 107 | 6,486 6.1 : 
Baghdad . 567 10,003 1.8 Groningen . 148 15,337 | 10.4 | 
Haarlem ; 206| 20,926! 10.2 | 
IRELAND: The Hague 618 84,218 | 13.6 
Cork 76 4,118 5.4 Leiden 105 10,466 | 10.0 S\ 
Dublin. . 528 42,161 8.0 Nijmegen. 117 8,274 7.1 
Rotterdam : 749 68,862 9.2 
ISRAEL: Tilburg 120 7,069 5.9 
Jerusalem 103 5,036 4.9 Utrecht 212 20,992 9.9 
Tel Aviv and Jaffa. 307 9,379 3.5 | 
NEw ZEALAND: (2) ) 
ITALY: Auckland. | 300 47,717 15.9 
Bari..... 226 6,036 2.7 Christchurch. ... ‘ 171! 26,685 | 15.6 : 
Bologna. . 292 23,763 8.1 || Dunedin. . 88 18,101 | 20.6 | 
Catania 292 8,289 2.8 Wellington j 195| 48,530 | 24.9 | Tr 
Florence 322 36,082 | 11.2 | : 
Genoa. . ; 377 56,325 | 14.9 Norway: (3) . 
Milan. . 1,274| 213,281 | 16.7 Bergen | 114} 21,368 | 18.7 rR 
Naples 950 34,348 3.6 Oslo er 428; 110,769 | 25.9 
Palermo 492 13,018 2.6 Stavanger ; 51 9,570 | 18.8 
Rome. 1,553 | 214,548 | 13.8 Trondheim 58 12,451 | 21.5 Tt 
Turin 713 82,530 | 11.6 { ; 
Venice 197 16,496 8.4 PAKISTAN: : 
Karachi ..| 1,000 | 5,544 | 06 | Tu 
JAMAICA: 
Kingston | 266| 10,133) 3.8 || Peru: 
Lima 720} 31,460} 44 9 |. 
Jaran: (2) UN 
Fukuoka ; | 385 | 15,641 4.1 PHILLIPINE REPUBLIC: 
Hakodate ..| 228] 10,454) 4.6 Manila. ..| 1,043} 12,102 | 1.2 ( 
Hiroshima. . | ae, 835831 33 I 
Kanazawa 253| 13,496 5.3 || PORTUGAL: I 
Kobe 777| 25,795 | 3.3 || Lisbon 821| 58,450] 7.1 ( 
Kvoto 1,095 59,306 5.4 |I Oporto 335 20,574 6.1 J 
Nagoya 1,004} 39,773 | 4.0 I 
Osaka 1,934 105,900 5.5 PveErRTO RIco: i I 
Otaru 178 9,758 | 5.5 || San Juan........... 223| 17,013] 76 § ! 
Sapporo. . 289| 13,786 | 4.8 | I 
Tokio. . 6,110| 263,163 | 4.3 || span: - 
Yokohama 931) 25,029 | 2.7 emadene ..|1,285| 91,796} 7.1 , } 
Bilbao : | 234 20,753 8.9 E 
MEXICO: ‘ Madrid ...| 1,470] 144,677 | 9.8 E 
Guadalajara . $00) 12,289 | 4.1 Seville ..| 405) 16,536) 4.1 R 
Mexico, I). F.. 2,107) 143,173 | 6.8 Valencia 540| 22,718 | 4.2 C 
Monterrey 262 13,881 | 5.3 Zaragoza 272| 13,366| 4.9 C 
Puebla | 175 9,975 | 5.7 ; | E 
Morocco: SWEDEN: aa oo G 
Casablanca 550} 10,158 | 1.8 Boras --| 37] 15,282 | 26.8 K 
Rapat.. 165 4.881 3.0 Eskilstuna 53 11,855 | 22.4 L, 
Tetuan. 80 3,209 | 4.0 Goteborg 349) 114,994 | 32.9 & 1. 
Halsingborg. . . 71 18,035 | 25. ; L 
NETHERLANDS: Linképing 53| 13,906 | 26.2 4 L 
Amsterdam 836 94,220 | 11.3 Malm6. 189; 54,113 | 28.6 
Arnhem : 103 10,202 | 9.9 Norrképing 84} 21,073 | 25.1 L 
satiend Le Om 
(2) March 31, 1950, N 
(3) June 30, 1949, — 
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TELEPHONE DEVELOPMENT OF LARGE CITIES—Continued 
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| Esti- | | Esti- 
le- — ‘eats | Tele- > ated — om 
ones Country and City -opu- | Number | phones | Country and City Popu- | Number | phones 
sh - latic o |per 100 > - latic c 100 
at i or Exchange Area) “(ia ee |‘Popu- | (or Exchange Area) “ + ~— "Popu- 
ion | when 2" lation | —— lation 
sands) Sands 
- SWEDEN UniteED KINGDOM 
_ (continued): (continued): 
6.5 Orebro. .. 66 19,866 | 30.1 Nottingham........| 424 41,600 | 9.8 
6.1 Stockholm 734} 344,315 | 46.9 Portsmouth......... | 216 15,136 | 7.0 
0.4 Uppsala. . 62 18,373 | 29.6 Sheffield. . . cool ae 42,900 | 8.4 
0.2 Vasteras. . 58 14,753 25.4 | Stoke-upon-Trent....| 278 14,593 | 5.2 
3.6 | | 
0.0 SWITZERLAND: 7 || UruGuay: 
7.1 Basel 182 70,698 | 38.8 Montevideo.........| 770} 61,548] 8.0 
92 Bern. 143 60,238 | 42.1 
5.9 Geneva 148 54,092 | 36.5 VENEZUELA: 
9.9 Lausanne. 106} 35,001 | 33.0 | Caracas, D. F......| 700 42,911] 6.1 
Lucerne 60 | 21,786 36.3 | 
St. Gallen 67} 17,782 | 26.5 || 7 non 
5.9 Winterthur 66 | 13,213 | 20.0 ! a 388| 136,018 | 35.1 
_ Zurich 385 | 133,016 | 34.5 | Alameda, "Ne a (Included in Oakland) 
U0 Wiis Albany, N. Y.. 176 74,910 | 42.5 
4.9 I Trieste 175 21.053! 7.7 Albuquerque, N. M.. 115 32,793 | 28.5 
sa cael atc — os - Alhambra, Cal.. 153| 45,596 | 29.8 
18.7 a Allentown, Pa. 124 42,973 | 34.7 
6. . ‘ é AuYV. f >. C 5) 
05,9 Port of Spain 103} 8,313 | 8.1 peer fee penenne | wales 
18.8 “ Anderson, Ind.......| 69| 223098 | 32.1 
21.5 ong 62s} 13,665 | 2.2 |) Asheville N.C......] 79] 23,860 | 30.1 
ss const hints ™ 7s “* || Atlanta, Ga... | 565| 193,248 | 34.2 
TURKEY: Atlantic City, N. Je. 75 40,094 | 53.4 
0.6 \ ke: . 130 12.372 5.4 Augusta, Ga.. 133 29,345 | 22.1 
| 1 - sacs ieee, EE “ring 0 30 ee 63 23,509 | 37.3 
| eee 870 26,42 $ Austin. Tex. 152 48°834 | 32.2 
44 ) UNION OF SOUTH AFRICA: Baltimore, Md.. 950 | 295,074 31.1 
Bloemfontein...... 91 6,359} 7.0 Baton Rouge, La..... 162 43,329 | 26.7 
~ @ Cape Town 524! 56,395 | 10.8 Bay City, Mich...... 73| 22,890 | 31.4 
12 9 Durban 417| 40,480| 9.7 Bayonne, N. J.......| 77| 19,952 | 26.0 
: East London. 87 7.050} 8.1 Beaumont, Tex. . |} 108| 32,732 | 30.4 
71 OW Germiston | 152 5.137 | 3.4 Berkeley, Cal.. .| (Included in Oakland) 
61 Johannesburg. ...... | 865| 101,013 | 11.7 Berwyn, Ill. | 38) tae) Re 
' | Kimberley oa 2.731] 4.4 Bethlehem, Pa...... 80 26,920 | 33.8 
Pietermaritzburg 69 7,162 | 10.4 Binghamton, N. zs 105 $4,638 33.0 
? | Port Elizabeth 164 14,013 | 8.5 Birmingham, Ala.... .| 443) 121,493 | 27.4 
76 4 Peto ........... 287 29,734 | 19.4 Boston, Mass........ 732| 293,201 | 40.1 
| Bridgeport, Conn....| 213 75,645 | 35.6 
} Unitep KINGpom: Brockton, Mass...... 71 23,337 | 32.9 
7.1 Belfast 452 33,600 | 7.4 || Brookline, Mass... . 84 35,783 | 42.7 
8.9 Birmingham 1,321] 112,070| 8.5 | Buffalo, N. Y........| 732] 244,304 | 33.4 
9.8 : Bradford 289 30,100 | 10.4 |} Burbank, Cal... 96 | 35,998 | 37.5 
4.1 9 Bristol 437| 50,495| 11.6 || Cambridge, Mass. 124| 45,606 | 36.7 
4.2 : Cardiff |} 251 22,617 | 9.0 || Camden, N. J. 127| 37,358 | 29.4 
49 | Coventry ...| 253] 20,870} 8.2 || Canton, O..:....... 150| 52,046 | 34.6 
| Edinburgh. | 488 72,828 | 14.9 || Cedar Rapids, Ia..... 77| 30,101 | 39.3 
. Glasgow. | 1,208) 116,211 9.6 | Charleston, S. C..... 124) 28,193 | 22.7 
26.8 | Kingston upon Hull 2)| 354 37,067 | 10.5 | Charleston, W. Va.. . 129 40,956 | 31.9 
22.4 a See | 588 61,597 | 10.5 Charlotte, N.C......| 173 53,841 | 31.1 
32.9 | Leicester. . 281 31,330 | 11.1 Chattanooga, Tenn... 196; 65,320 | 33.3 
25.4 ' Liverpool. 1,266| 114,080 9.0 Chester, Pa. 103| 30,155 | 29.4 
26.2 @ London, City and eS See 3,630 |1,495,900 | 41.2 
28.6 Coty a... ...... 3,376} 844,207 | 25.0 oS ee | 67 23,614 | 35.1 
25.1 London, Greater... .. 8,391 |1,526,548 | 18.2 Cincinnati, O... | 685 233,817 34.1 
Seer Manchester... . ..| 1,241] 128,900} 10.4 || Cleveland, O.. 1,267| 517,618 | 40.9 
Newcastle-upon-Tyne} 520 43,615 | 8.4 || Cleveland, Heights, O 0) acide in Cleveland) 
| 1 

















Country and City 
or Exchange Area) 





UNITED STATES 


(continued): 
Clifton, N. J. 
Columbia, S. C. 
Columbus, Ga. 
Columbus, O. 


Corpus Christi, Tex. 


Covington, Ky. 
Cranston, R. I... 
Dallas, Tex. 


Davenport, Ia. 
Dayton, O. 
Dearborn, Mich.. 
Decatur, IIl. 
Denver, Colo. 

Des Moines, Ia. 
Detroit, Mich. 
Dubuque, Ia. 
Duluth, Minn.. . 
Durham, N. C...... 
East Chicago, Ind.. 
East Orange, N. J.... 
East St. Louis, IIl.. 
Elizabeth, N. J.. 
El Paso, Tex.. . 
Erie, Pa.. eae 
Evanston, See 
Evansville, Ind. 
Fall River, Mass... 
Flint, Mich.. 

Fort Smith, Ark. 
Fort Wayne, Ind.. 
Fort Worth, Tex.. 
Fresno, Cal....... 
a ener | ae 


xalveston, Tex. 
zary, Ind. 
Cle ndale, Cal.. 


Grand Rapids, Mich. 
Green Bay, Wis. 
Greensboro, N. C. 
Greenville, S. C... 
Hamilton, O....... 
Hammond, Ind... . 
Hamtramck, Mich. 
Harrisburg, Pa...... 
Hartford, Conn. 
Highland Park, Mich. 
Hoboken, N. J....... 


Holyoke, Mass. 
Houston, Tex... 
Huntington, W. Va... 
Indianapolis, Ind.. 
Irvington, N. J. 
Jackson, Mich. 
Jackson, Miss...... 
Jacksonville, Fla... . 


TELEPHONE DEVELOPMENT 


OF LARGE CITIES—Continued 








Esti 
mated Tele- 
Popu Number phones 
lation oO per 100 
In Telephones | Popu- 
Thou- | lation 
sands) 


| 


(Included in Passaic) 
156| 35,176 | 22.5 
146 | 29.916 | | 20.5 
453) 173,354 | 38.3 
134 36,981 | 27.6 
160; 43,116 | 26.9 





(Included in 
Providence) 


525| 214,756 | 40.9 
87| 32,344 | 37.2 
344| 125,725 | 36.5 
(Included in Detroit) 
87| 28,519 | 32.9 
420! 185,311 | 44.1 
210} 82,719 | 39.4 
2,230} 828,795 | 37.2 
53) 18,383 | 34.7 
115| 41,485 | 36.1 
02| 22'430 | 24.3 
54| 13,757 | 25.4 
145| 52,354 | 36.2 
106| 24,959 | 23.6 
121 39,799 | 32.8 
150} 37,544 | 25.0 
153 45,804 | 29.9 
72| 34,482 | 47.8 
155| 49,932 | 32.2 
131| 34,062 | 26.0 
207| 70,748 | 34.2 
64| 18,758 | 29.5 
140} 59,135 | 42.2 
348) 115,220 | 33.1 
145| 52,516 | 36.2 
71} 14,321 | 20.1 
72| 28,164 | 39.3 
140| 38,826 | 27.8 
92| 37,876 | 41.2 
249|} 95,049 | 38.2 
70| 21,947 | 31.4 
109| 31,874 | 29.3 
98| 27,357 | 28.1 
75| 22,143 | 29.6 
81| 22,388 | 27.5 


(Included in Detroit) 
145! 63,334 | 43.7 
284 123,684 | 43.5 

(Included in Detroit) 

(Included in 
Jersey City) 


79| 24,198 | 30.6 
688 | 255,066 | 37.1 
94| 32,045 | 34.2 
549| 203,598 | 37.1 
(Included in Newark) 
86! 31,799 | 37.2 
115 35,395 | 30.7 
281| 69,965 | 24.9 











Country and City 
or Exchange Area) 


UNITED STATES 


(continued): 
Jersey City, 
og Pa.. 
Joliet, Il.. 
Kalamazoo, ‘Mich. 
Kansas City, Kans.. 


Kansas City, 
Kenosha, Wis. 
Knoxville, Tenn. . 
Lakewood, O.... 
Lancaster, Pa....... 
Lansing, Mich. 
Laredo, Tex. 
Lawrence, Mass... . 
Lexington, Ky.... 
Lima, 

Lincoln, ‘Neb... ... 
Little Rock, Ark. 
Long Beach, Cal. 
ee) ee 
Los Angeles, 
Louisville, Ky 
Lowell, Mass. 
Lubbock, Tex. 

Lynn, Mass..... 
Macon, Ga...... 
Madison, Wis........ 
Malden, Mass. ne 
Manchester, N. H.... 
McKeesport, Pa... . . 
Medford, Mass...... 
Memphis, Tenn...... 
Miami, Fla.. 

Miami Beach, Fla... 
Milwaukee, Wis...... 
Minneapolis, Minn.. . 
Mobile, Ala......... 
Montgomery, Ala... . 
Mt Vernon, N. Y.... 
Muncie, Ind......... 
Nashville, Tenn.. 
Newark, N. J.. : 
New Bedford, Mass. 
New Britain, Conn.. 
New Castle, Pa... 
New Haven, Conn. . 
New Orleans, La. 
New Rochelle, N. ‘Y. 
Newton, Mass....... 
New York, N. Y..... 
Niagara Falls, N. Y.. 
Norfolk, Va. 
Oakland, Cal... . 
Oak Park, III. 
Ogden, Utah 


Oklahoma City, Okla. 


Omaha, Neb.. 


ae 


Mo.... 


+ 


| 














| Esti- 
mated Tele- 
Popu- oar a phones 
lation per 100 
(In ae Popu- 
Thou- | lation 
sands) 
351 96,648 | 27.5 
| 109 24,867 | 22.8 
96 26,183 | 27.4 
106 39,599 | 37.4 
(Included in 
| Kansas City, Mo.) 
639| 263,489 | 41.2 
64 19,832 | 31.2 
200 56,798 | 28.3 
(Included in Cleveland) 
86! 34, 40.4 
145 55,938 | 38.6 
53 7,669 | 14.5 
114 30,124 | 26.4 
94 24,092 | 25.5 
57 22,624 | 39.8 
104 40,997 | 39.6 
177 55,394 | 31.4 
269} 108,207 | 40.2 
57 16,350 | 28.7 
1, 900 | 827,582 | 43.6 
438} 146,242 | 33.4 
122 30,755 | 25.2 
82 22,147 | 27.2 
117 45,339 | 38.8 
114 28,643 | 25.1 
114 46,516 | 40.7 
61 18,162 | 29.9 
88 24,922 | 28.4 
121 32,547 | 26.8 
61 16,695 | 27.3 
463| 140,915 | 30.4 
473 175,370 | 37.1 
(Included in Miami) 
839 | 293,320 | 35.0 
648 | 267,221 | 41.2 
197 45,977 | 23.4 
146| 29,901 | 20.5 
79| 27,289 | 34.8 
71| 23,944 | 33.8 
267| 94/801 | 35.5 
522} 188,286 | 36.1 
136} 40,008 | 29.4 
83| 26,528 | 31.8 
71 21,695 | 30.7 
252} 100,860 | 40.0 
641 | 202,306 | 31.5 
65 23,973 | 36.8 
81 31,809 | 39.4 
8,000 |2,956,832 | 37.0 
93 31,379 | 33.6 
245 72,104 | 29.4 
643} 275,524 | 42.8 
63 27,385 | 43.3 
88 25,768 | 29.4 
259} 110,873 | 42.7 
283 | 109,699 | 38.8 
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| | 
| Esti | | | Esti- | 
on mated - bene a eile bc 
~~ . : : Popu- | Number | phones : >opu- | Number | phones 
00 Country and City latio on 100 Country and City hatha | f \per 100 
> (or Exchange Area) in ee Sn ‘Popu- or Exchange Area) “in Tebathenes |Popu- 
10u- ation 10u- | | tation 
eante) | sands) | 
UNITED STATES | | UNITED STATES 
: (continued): (continued): 
» Orlando, Fla........ 71 22,306 | 31.4 Seattle, Wash........| 572] 258,545 | 45.2 
8 Pasadena, Cal....... | 170 77,700 | 45.7 | Shreveport, La.......| 181 53,545 | 29.7 
4 Passaic, N. J. | 160] 45,703 | 28.5 Sioux City, Ia.......| 86] 31,888 | 37.1 
4 Paterson, N. J.......| 175] 54,506 | 31.1 Sioux Falls, S. D.....| 56] 20,555 | 36.4 
Pawtucket, R. I. | 132 | 34,174 | 25.9 Somerville, Mass... . 99 24,654 | 24.9 
. Peoria, Ill... | 174| 59,050 | 33.9 South Bend, Ind. 193 60,693 | 31.5 
> Philadelphia, Pa... ..| 2,063 | 740,183 | 35.9 South Gate, Cal...... (Included in 
ro Phoenix, Ariz... ..| 225] 62,662 | 27.8 Los Angeles) 
3 Pittsburgh, Pa...... | 1,036 | 388,060 | 37.5 | Spokane, Wash......| 195] 73,334 | 37.6 
id) Pittsfield, Mass......| 55] 21,400 | 38.9 || Springfield, Ill... 100} 39,500 | 39.7 
A Pontiac, Mich. ; : 121 | 40,869 | 33.8 Springfield, Mass..... 202 76,752 | 38.0 
rm Nei hint Tex..... | 73} 22,409 | 30.9 | at i. sees 91 nae 33.0 
< Portland, Me... 108 38,853 | 35.9 Springfield, O....... .| 92 32,625 | 35.5 
4 Portland, Ore........| 475] 191,880 | 40.4 || Stamford, Conn...... | 76} 31,051 | 40.9 
od Portsmouth, Va...... } 112 21,435 | 19.1 | Stockton, Cal........ | 119 37,532 | 31.5 
8 Providence, R. I.....| 367] 121,655 | 33.1 syracuse, N. ¥..... | 259 99,476 | 38.4 
ri Pueblo, Colo........| 87} 24,863 | 28.6 || Tacoma, “we ~ | 189| 66,341 35.1 
: Quincy, Mass........ 84 27,720 | 33.1 Tampa, Parnes’ ae 52,908 | 28.5 
.2 Racine, Wis........ ‘| 86 28,922 | 33.8 Terre — Ind....| 100 25,820 | 25.9 
4 Raleigh, N.C.......| 96] 27,916 | 29.2 aS Saaaee 355| 134,601 | 37.9 
6 eee 147) 52,783 | 36.0 || Topeka, Kans.......| 103 37,017 | 36.1 
4 Richmond, Cal... ... 128 | 23,424 | 18.3 i. SS ae 195 57,909 | 29.7 
ae Richmond, Va.. 269 | 102,803 | 38.2 C3 eee 85 24,894 | 29.4 
4 Roanoke, Va........ 114 36,163 | 31.7 Tucson, eee 35,967 | 33.6 
.8 Rochester, N. Y.....| 419] 138,959 | 33.2 Tulsa, Okla.........| 203] 92.481 | 45.6 
1 Rockford, Ill........| 137] 46,975 | 34.3 || Union City, N. . J. ...| 163} 45,164 | 27.7 
~ Sacramento, Cal... .. 225 82,735 | 36.8 || Utica, N. Y......... 135 | 41,325 30.7 
: Saginaw, Mich.......| 123 Rise isce2 | | 6am, Wee......... 95 27,797 | 29.2 
3.4 St. Joseph, Mo......| 86! 30,135 | 35.0 Washington, D.C....| 791] 465,148 | 58.8 
¥ St. Louis, Mo.. . .| 984] 375,874 | 38.2 Waterbury, Conn....| 113 40,896 | 36.2 
“ St. Paul, Minn. 374| 144,221 | 38.6 Waterloo, Re 70 23,887 | 34.1 
).4 St. Petersburg, Fla..., 124| 34,439 | 27.9 Wheeling, W. Va..... 72| 25,292 | 35.1 
vd Salt Lake City, Utah., 217] 84,012 | 38.7 Wichita, Kans.......| 194| 75,680 | 39.0 
\i) San Angelo, Tex... .. 56 12,393 | 22.2 Wichita Falls, Tex. . .| 74| 24,321 | 32.9 
5.0 San Antonio, Tex....; 458] 119,790 | 26.2 Wilkes-Barre, Pa.....| 118] 32,975 | 27.9 
1.2 San Bernardino, Cal. .| 70 25,234 | 36.0 | Wilmington, Del.. 160 66,434 | 41.5 
3.4 San Diego, Cal......| 300} 107,229 | 35.7 || Winston-Salem, N.C.) 119] 32,839 | 27.5 
0.5 San Francisco, Cal. . 788 | 429,678 | 54.5 | Woonsocket, R. I.. z 71 19,206 | 27.2 
4.8 San Jose, Cal........| 160} 52,395 | 32.7 Worcester, Mass.....| 212] 73,019 | 34.4 
7 Santa Monica, Cal. 148 54,466 | 36.8 wommers, N..¥.......] U5 44,653 | 29.6 
wos Savannah, Ga. i 6958 36,516 | 24.2 4: ae ; 97 21,776 | 22.5 
6.1 Schenectady, N. Y...| 145 57,587 | 39.8 Youngstown, O......| 225 | 71,973 | 31.9 
+" Scranton, Pa. ee 146 44,458 | 30.4 | 
1. | 
0.7 a ee 7 ~ a aaa ees 
0.0 
1.5 
6.8 
9.4 
57.0 
53.6 
9.4 
12.8 
13.3 
29.4 
42.7 
38.8 
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Twenty-five Years Ago in the 


BELL "TELEPHONE QUARTERLY 


Items from Volume V, Number 1, January 1926 


The Semi-Centennial of 
the Telephone 


Or ALL the agencies employed in the com- 
munications of the world, the telephone is 
the most wonderful. More than any 
other, the telephone art is a product of 
American institutions and reflects the genius 
of our people. The story of its develop- 
ment is a story of our own country, of 
American enterprise and American prog- 
ress. With very few exceptions, the best 
that is used in telephony everywhere in the 
world to-day has been contributed by 
America. 

During the year 1926 will be observed 
with appropriate ceremonies the semi- 
centennial of the invention of the telephone. 
Much will be said and written concerning 
the marvels which have been achieved dur- 
ing the past fifty years, in extending its use 
among all the people of our nation by means 
of a continental system of wires and by the 
most recent marvel of the radio. ‘These 
things are largely dependent upon the fun- 
damental discovery which was made by 
Alexander Graham Bell and upon the un- 
remitting labors of the scientific men in 
those laboratories founded by him fifty years 
ago and which bear his name. 

So much has been achieved during the 
last half century in the scientific and busi- 
ness development of the telephone in Amer- 
ica, that we can look forward with a confi- 
dence born of experience to the astonishing 
things that will have been accomplished by 
the successors of Bell at the end of the next 
fifty years, when our country celebrates the 
second hundred years of its existence as a 
nation. 

While it is impossible to predict in detail 


what will be the nature of these great new 
developments, we can be sure that the prob- 
lems which we can now see ahead of us 
contain the promise of marvels greater than 
anything which we can now imagine. 

As recently stated by Mr. W. S. Gifford, 
President of the American Telephone and 
Telegraph Company, “The advances which 
have been made during the first fifty years 
of the work of the Bell System are unparal- 
leled in the history of cominunications. 
They are contributions which will make 
forever memorable this great epoch in our 
progress. We are now at the beginning 
of a new era filled with boundless oppor- 
tunities for advancement in the business and 
science of telephony. Upon the foundations 
which have been so securely laid, we can 
look forward to the telephone system of the 
future which, in effectiveness and useful 
service, will surpass all that has gone 
before.” 


From an article by the late John J. Carty, 
then chief engineer of the A. T. & T. Co 


A New Record in Military 
Communications 


AN EXPERIMENT in the transmission of 
photographs over telephone lines, carried 
out on October 2, 1925, through the co- 
operation of the United States War De- 
partment and the American Telephone and 
Telegraph Company, set a new record for 
the rapid communication of military 
intelligence. 

A photograph of the barracks at Fort 
Leavenworth, Kan. (theoretically occupied 
by enemy troops), which had been taken 
from a military observing plane at 10.57 
A.M., was placed in the hands of army of- 
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ficers in New York at 11.17% A.M.— 
twenty-nine and a half minutes from the 
snapping of the shutter to the delivery of 
the finished picture at a point 1,100 miles 
away. Simultaneously pictures were flashed 





immediately began developing the film and 
when, nine minutes later, the plane flew 
over the nearest telephone office, the nega- 
tive, attached to a small parachute, was 
dropped overboard. 


by the Bell System telephotographic process 
to the commanders of Army Corps areas in 
Chicago and San Francisco, the finished 
print being delivered at the latter point 


At 11.05% the photograph was put on 
the wire. Twelve minutes later the com- 
pleted picture was received in New York 
and at 11.22 A.M. officials at Fort Leaven- 


>. thirty-seven minutes after the photograph worth had received a telegram from their 

=e was taken. ‘ associates in New York, reporting the satis- 

an The a of the experiment was due factory reception of the print and declaring 

to a combination of the system of sending de lt ah Ge Ais Getten lk ok Oe 

rd armen by wire with oe Cree of de- American Telephone and Telegraph Com- 
’ veloping photographs in an airplane, per- , Neenitlins elt dhe thn may 

ind fected by army photographers. After mak- ?#") to be "worthy of the highest prase. 

a ing the exposure, the military photographer From “Notes on Recent Occurrences” 

ars 

ral- 

ns. 
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— “6 »” 

and Sound Your “Ah 

ions 

can Tue Sr. Louis Star-Times reports an incident 

the which transpired recently in McAllen, Texas. As 

eful the newspaper tells it, “A woman got on the wahr 


rone and tried to telephone the nearby town of Pharr. 


The hahred hand on the switchboard thought she 
. was reporting a fahr. So, without stopping to 
arty, . } 

e inquahr, she sounded the fahr alarm and aroused 
the entahr community. Most of the volunteer fahr 
fighters had already retahred. They began to 
perspahr and struggle into their fahrfighting attahr. 
It was the nicest little mixup you could desahr.” 


n of Inspahred by the entahr affair, the Star-Times warns 

rried its readers that, “Some people are used to damyankee 

» CO- accents,” and suggests that they acquahr the habit 
De- of speaking plainly on the telephone. ‘When you 

- and mean Pharr, say Pharr,” it advises, “and when you 

1 for mean fahr, say fahr.” 

itary 

Fort 

upied 

taken 

10.57 
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Who’s Who & What’s What 


(Continued from page 195) 


1925, after several years of editorial and 
publishing experience, he transferred five 
years later to the corresponding depart- 
ment of the A. T. & T. Company, where 
he has been for the past eight years editor 
of this MaGazine. (Both pictures on 
p. 241 from International News Photos.) 


Mucu of the information—annual reports, 
correspondence, publications, and the like 
—received from foreign telephone adminis- 
trations in connection with the A. T. & T. 
Company’s bulletin “Telephone Statistics 
of the World” is written in languages other 
than English, and ELiIzABETH WRENSHALL 


finds her extensive travels and her two-year 
teaching experience in Rome have given her 
a facility in languages which is useful in 
gathering and compiling the data which she 
uses in her daily work. After making trans- 
lations for the censorship authorities during 
World War II, Miss Wrenshall joined the 
A. T. & T. Company six years ago, and has 
been with the foreign statistics group in the 
Chief Statistician’s Division of the Comp- 
troller’s Department for the past five years 
To this MaAGAzIne for Winter 1949-50 
she contributed ‘This Country Leads the 
World in Telephones.” 


‘Fifty Years With A. T. & x ay 


A FINANCIAL WRITER for the Wall 
Street Journal who has covered the 
American Telephone and Telegraph 
Company for 50 years recently de- 
voted his column “Abreast of the 
Market” for November 8, 1950, to 
the growth of that company’s finan- 
cial structure and plant investment in 
the first half of the 20th century. 
Here’s what he had to say: 

“On November 8, 1900, fifty years 
ago, the editor of this column arrived 
in New York City and shortly there- 
after went to work for Dow Jones. 
On November 8, 1900, the stock of 
American Telephone and Telegraph 
was selling on the Boston Stock Ex- 
change at about the same price the 
stock is now selling on various ex- 
changes throughout the country: 
$150 per share. Since that time, the 


authorized capital stock of A. T. & T. 
has increased from a million shares 
to 35 million through sales of addi- 


tional shares of stock. Beginning in 
July, 1900, the annual dividend rate 
on this stock was set at $7.50 a share, 
and since 1922 the rate has been 
maintained at $9 a share. In 1900 
the company was barely beginning its 
long program of public financing with 
an exchange of stock with the original 
American Bell Telephone Company. 
At that time the company had slightly 
less than a million instruments in use. 
Today the total is in excess of 34,- 
326,000. A closer parallel between 
industrial expansion, taking the num- 
ber of instruments in use, and the 
price of the capital stock would be 
difficult to find. Both are about 35 
to one. 

“While the editor of this column 
was covering A. T. & T. for The 
Wall Street Journal during the 1920s 
and the great depression of the ’thir- 
ties, he kept on hand for future use 
a form statement of the company’s 
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coming dividend declarations. They 
never varied, a fact which has made 
the stock of A. T. & T. perhaps the 
prime investment in the nation today. 
Fifty years ago there were 7,536 
stockholders. Today A. T. & T. has 
971,000, including 40,100 trusts, cor- 
porations, charitable institutions, etc., 
with an average holding of 28.5 
shares. ‘This largest single corpora- 


tion in the world, with plant and 
equipment worth nearly $10 billion 
and annual operating revenues of 
about $3 billion, today serves a nation 
of more than 150 million persons. 
And these people, through A. T. & 
T.’s systems, now carry on an average 
of 142 million telephone conversations 
per day.” 


‘cA Basic Policy for a Basic Service’’ 


NEXT TIME you walk down Main 
Street in your home town, take a good 
look at the signs in front of the 
stores. ... “Founded 1900”... “Es- 
tablished in 1880” . . . “Serving since 
1922.” 

Yes, a business takes pride in the 
long years it has served the commu- 
nity. So do its employes, and the 
community, too. Actually, every year 
a firm remains in business is a vote of 
confidence by the public it serves: con- 
fidence in that firm’s sound business 
management, confidence in its desire 
to give good merchandise or service 
at a fair price. 

It is that way with the Bell Sys- 
tem, too, which next March cele- 
brates the 75th Anniversary of the 
invention of the telephone. Over the 
years the Bell System, like any other 
business, has been faced with grave 
problems, sometimes involving serv- 
ice, sometimes the welfare of our em- 
ployes, sometimes safeguarding the 

*stockholders. 

Consistently, we have measured 
every problem against the basic policy 
of the Bell System, first publicly ex- 
pressed many years ago. That policy, 
in brief, is “to provide the most tele- 
phone service and the best at the 
lowest cost consistent with financial 
safety and fair treatment for the 
employes.” 


Guided by that policy, the Bell Sys- 
tem has always reached solutions that 
in the long run have made it a good 
place to work for the employe, a good 
investment for the stockholder, and 
its service the best in the world. 

Thus, we can best maintain the 
confidence of the public, of our em- 
ployes, and the hundreds of thousands 
of people who have invested part of 
their savings in the Bell System. 


Telephone Story on the “Tele- 
phone Hour” radio program 


‘¢Three Ships” 


A sTory IS TOLD of the student whose 
examination paper showed notable 
conciseness in explaining the outcome 
of a naval battle. The loser, he 
wrote, “lacked three ships :—seaman- 
ship, marksmanship, leadership.” 

He could have listed the same 
three “ships” had the question con- 
cerned the factors that go to make 
a successful business enterprise. 

Seamanship: The ability to weather 
rough seas that are bound to trouble 
any enterprise from time to time. 
This means a_ soundly financed, 
sturdily built organization which 


combines human and physical re- 





sources in such a way as to insure 
steadiness in any kind of going. 

Marksmanship: The ability to hit 
objectives—not only those close at 
hand for tomorrow but 
those at a distance which require 
complex planning for the future. 

Leadership: The direction of hu- 
man activities with skill, with wis- 
dom, and—above all—with the fair- 
ness and thoughtfulness that build 
all hands into a good-spirited crew. 

Seamanship, marksmanship, leader- 
ship. These characteristics, with all 
that they imply, are the vital respon- 
sibilities of management. 

They represent qualities that no 
business can do without. This is 
especially true in an enterprise such 
as ours. To manage the human ac- 
tivities and the equipment behind 


today or 


Bell System communications is to 
manage the most complex system of 
service the world has ever seen. 
Times have changed since the old 
days when a man who owned a busi- 
ness always managed it too. 


The 
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mill, the factory, the shop, the store 
were run by the men who put up 
the money. Thousands of businesses 
are still operated that way. But in 
the large businesses like ours a large 
group of people, usually starting at 
the bottom of the ladder and working 
up, now run the business for the 
owners, employees, and public. 

These people are management. 
And management is a profession. It 
takes initiative, and far- 
sightedness—or the three ships men- 
tioned earlier. 

Management people at all levels 
must make decisions. When added 
up, these decisions can: affect, for 
good or bad, the future of the busi- 
ness, the security of employees, and 
the savings of investors. 

All this is a large order. Success 
is determined by how well the “cap- 
tains” know the seas. 


training, 


From the “Items for Manage- 
ment” bulletin of the Long 
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